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This  final  report  describes  a  project  to  compare  the  performance  of  direct  push 
monitoring  wells  with  that  of  conventionally-installed  wells  for  long-term  groundwater 
monitoring  of  corrective  action  sites. 
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EXECUTIVE  SUMMARY 


Beginning  late  in  1996,  the  Air  Force  Research  Laboratory  undertook  the  first  phase  of  a 
long-term  program  to  compare  the  performance  of  direct  push  monitoring  wells  with  that  of 
conventionally-installed  wells  for  long-term  groundwater  monitoring  of  corrective  action  sites. 

On  average,  long  term  monitoring  accounts  for  nearly  a  third  of  the  life  cycle  cost  of  corrective 
action.  Wells  emplaced  using  direct  push  technology  have  been  shown  to  be  less  costly  to  install 
than  conventional,  auger-drilled  wells.  However,  their  use  for  long-term  monitoring  does  not  yet 
enjoy  widespread  regulatory  acceptance. 

The  goals  of  the  project  reported  here  were  to  (a)  emplace  40  or  more  direct  push  wells  in 
proximity  to,  and  paired  with,  conventional  auger-drilled  wells  at  an  Air  Force  corrective  action 
site,  matching  well  construction  details  as  closely  as  practical,  (b)  to  collect  and  analyze  samples 
from  both  well  types  in  the  matched  pairs  on  two  separate  occasions  for  laboratory  analysis  of 
volatile  organic  chemicals  (VOCs)  in  groundwater,  and  (c)  to  determine  whether  any  statistically 
significant  difference  in  the  outcome  of  the  VOC  analyses  resulted  from  the  difference  in 
installation  method  of  the  wells. 

Sites  at  Hanscom  Air  Force  Base  (AFB)  and  Hanscom  Field  were  selected  as  the 
locations  at  which  to  conduct  the  study.  A  comprehensive  Work  Plan  was  prepared  and  received 
the  approval  of  the  Air  Force  Center  for  Engineering  Excellence  (AFCEE)  and  state 
(Massachusetts)  and  federal  (US  Environmental  Protection  Agency,  Region  1)  regulators.  The 
Work  Plan  included  protocols  for  well  installation,  sampling,  chemical  analysis,  and  statistical 
comparisons,  as  well  as  a  site  specific  Health  and  Safety  Plan  (HASP)  and  Quality  Assurance 
Project  Plan  (QAPP). 

Sixty-four  existing  conventional  monitoring  wells  were  selected  as  candidates  with  which 
to  compare  the  performance  of  direct  pushed  wells.  Direct  pushed  wells  were  successfully 
installed  adjacent  to  43  of  these  existing  wells,  creating  the  same  number  of  matched  pairs. 
Screen  lengths  and  elevations  of  screened  intervals,  as  well  as  well  diameter,  were  matched  as 
closely  as  possible  in  all  pairs.  However,  screen  slot  sizes  were  allowed  to  vary  in  some  cases,  as 
was  the  schedule  (or  duty)  of  PVC  riser  used,  due  to  the  unique  demands  of  direct  push 
installation.  Wells  were  installed  to  depths  as  shallow  as  13  feet  and  as  great  as  65  feet. 

Two  rounds  of  sampling  and  analysis  were  successfully  completed  between  March  1997 
and  April  1999,  adhering  strictly  to  a  low-flow  sampling  protocol  and  evaluating  a  suite  of  ten 
volatile  organic  analytes.  Paired  data  statistical  tests  were  used  to  compare  the  performance  of 
the  two  well  types  because  of  their  ability  to  neutralize  the  influence  of  extraneous  factors  (e.g., 
location  of  the  well  pair  within  the  contaminant  plume,  location  with  regard  to  local  variation  in 
the  hydrogeology,  length  and  depth  of  the  screened  interval,  etc.)  which  may  vary  from  pair  to 
pair  but  are  assumed  to  have  the  same  influence  within  each  pair. 

Statistical  testing  was  conducted  on  the  differences  of  paired  observations  of  analyte 
concentration,  as  well  as  on  differences  in  water  quality  parameters  measured  during  purging  of 
the  wells  for  sample  collection.  In  the  cases  where  the  distribution  of  differences  (or  differences 
of  log  values)  was  found  to  be  normally  distributed  by  application  of  the  Shapiro-Wilk  W  test, 
the  Student’s  t  test  was  applied  to  the  data  set  to  test  the  null  hypothesis  that  the  mean  of 
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differences  was  equal  to  zero.  For  cases  in  which  the  paired  difference  data  were  found  to  be 
non-normally  distributed,  the  Sign  Test  and  Wilcoxen  Signed  Rank  Test,  non-parametric 
equivalents  to  the  paired  data  Student’s  t  test,  were  applied. 

Volatile  organic  analytes  included  in  the  comparison  consisted  of  trichloroethene,  cis-1,2- 
dichloroethene,  trans-l,2-dichloroethene,  vinyl  chloride,  1,1-dichloroethane,  benzene,  toluene,  o- 
xylene,  and  1,4-dichlorobenzene.  Water  quality  parameters  consisted  of  temperature,  specific 
conductivity,  dissolved  oxygen,  pH,  and  turbidity. 

With  only  one  exception  among  all  analytes  and  water  quality  parameters  for  which 
results  were  compared,  the  results  showed  that  no  statistically  significant  difference  between  the 
performance  of  the  two  well  types  could  be  discerned.  The  exception  applied  to  the  analytical 
results  for  toluene  obtained  from  the  first  round  of  sampling.  This  finding  for  toluene  was  not 
reproduced  in  the  second  round  results. 

The  findings  provide  support  for  the  use  of  direct  push  monitoring  wells  for  long-term 
monitoring  of  corrective  action.  However,  the  support  is  limited  to  the  selected  volatile  organic 
analytes,  water  quality  parameters,  and  physical  well  configurations  included  in  the  study,  as  well 
as  to  the  range  of  hydrogeologic  conditions  encountered  at  the  study  field  site.  It  is  hoped  that  a 
subsequent  phase  of  the  program  will  be  undertaken,  allowing  an  expanded  set  of  analytes, 
additional  direct-push  well  styles,  and  more  hydrogeologic  conditions  to  be  examined  and 
evaluated  based  on  additional  sampling  rounds. 
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SECTION  I 


INTRODUCTION 


A.  OBJECTIVES 

In  an  effort  to  reduce  the  cost  of  characterization  and  long  term  monitoring  at  hazardous 
waste  sites,  cone  penetrometer  testing  (CPT)  methods  and  other  direct  push  technologies  (DPT) 
are  increasingly  being  used  to  install  groundwater  monitoring  wells  faster  and  less  expensively 
than  by  conventional  methods.  A  long-term  program  is  envisioned  to  validate  the  long-term 
performance  of  direct  push  installed  wells  (DPWs)  so  that  they  may  become  fully  accepted  for 
long-term  monitoring  by  EPA,  other  regulators,  and  groundwater  professionals.  The  project 
reported  here,  entitled  Direct  Push  Monitoring  Point  Assessment,  undertook  the  first  phase  of  the 
long-term  program. 

The  specific  objectives  of  the  project  were  to:  (1)  use  CPT,  a  direct  push  technology,  to 
install  wells  alongside  conventional  monitoring  wells  (CMWs),  (2)  collect  and  analyze 
groundwater  samples  from  the  conventional  and  direct  push  installed  well  pairs  as  a  means  to 
begin  the  validation  of  direct  push  installed  wells  for  long  term  regulatory  monitoring,  and  (3) 
conduct  a  statistical  comparison  of  the  results  obtained  to  evaluate  the  performance  of  direct- 
pushed  wells  against  the  accepted  baseline  of  auger-drilled  wells  for  long-term  monitoring. 

One  caveat  in  the  study  is  notable.  Comparing  contaminant  analytical  results  of 
groundwater  sampling  from  direct  push  installed  wells  (DPWs)  to  those  from  conventionally 
installed  auger  drilled  wells  (CMWs)  with  the  intent  to  determine  their  validity  implies  that  the 
CMWs  produce  empirically,  or  absolutely  accurate  monitoring  results.  In  reality,  there  is  no 
universally  accepted  standard  monitoring  well  or  sampling  method  that  produces  absolutely 
accurate  representation  of  the  groundwater.  This  is  important  because  in  this  study  we  are  not 
measuring  the  accuracy  with  which  samples  from  DPWs  are  representative  of  the  groundwater, 
we  are  only  determining  whether  DPWs  produce  the  same  results,  statistically,  as  CMWs. 

B.  BACKGROUND 

1.  Rationale 

Installing  monitoring  wells  by  conventional  methods  is  typically  a  time  consuming  and 
costly  component  of  site  characterization  and  monitoring.  It  is  becoming  widely  recognized  that 
direct  push  installation  technologies  are  less  costly  than  conventional  approaches  to  well 
installation.  Direct  push  technologies  have  been  used  for  several  years  for  installing  monitoring 
points,  which  have  mainly  been  used  for  water  level  determinations  or  to  collect  one-time 
samples  during  initial  site  characterization.  However,  due  to  a  lack  of  validation  data,  direct 
push  installation  techniques  have  not  been  widely  used  and  are  not  yet  widely  accepted  for  use  in 
long-term  monitoring  programs.  This  project  reported  here  was  conducted  to  evaluate  the 
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performance  of  DPT-installed  wells  for  long-term  monitoring  of  volatile  organic  compounds 
(VOCs)  in  groundwater.  It  was  not  conducted  as  a  cost  comparison  study. 

2.  Cone  Penetration  Testing 

Among  the  most  developed  of  direct  push  technologies  is  cone  penetrometer  testing 
(CPT).  CPT  originated  in  the  Netherlands  about  1934  for  geotechnical  site  investigations.  The 
first  cones  were  used  to  perform  mechanical  measurements  of  the  penetration  resistance  on  a 
conical  tip  at  the  end  of  a  series  of  hollow,  cylindrical  rods  (a  "rod  string")  that  were  quasi- 
statically  "pushed"  into  the  subsurface  using  the  weight  of  a  truck.  A  friction  sleeve  was  added 
to  the  cone  in  1965  (Begemann,  1965).  Electronic  measurements  replaced  mechanical 
measurements  in  1948  and  were  further  improved  in  1971  (de  Reister,  1971).  Pore  pressure 
probes  were  introduced  in  1975  (Torstensson,  1975  and  Wissa  et  al.,  1975),  initially  as 
independent  sensors,  but  were  soon  incorporated  as  part  of  "standard"  CPT  instrumentation.  The 
modem  electronic  CPT  probe  contains  the  primary  geotechnical  sensors  for  tip  stress,  sleeve 
friction,  and  pore  pressure  along  with  a  wide  range  of  options  such  as  an  inclinometer  to  measure 
the  tilt  of  the  probe,  resistivity,  soil  moisture,  pH  as  well  as  other  physical  and  chemical 
parameters.  The  standard  cone  is  used  widely  in  Europe  for  geotechnical  investigations  due  to 
the  soft  nature  of  many  of  the  European  soils.  In  the  United  States,  significant  efforts  have  been 
made  to  develop  larger,  more  robust  CPT  probes  suitable  for  use  in  the  stiffer  United  States  soils 
(especially  in  the  western  states).  Major  components  of  a  complete  CPT  system  are  the 
instrumented  probe  and  rod  string,  the  data  acquisition  and  control  unit,  the  hydraulic  push 
apparatus,  and  the  vehicle  on  which  the  system  is  mounted.  The  common  configuration  provides 
the  reaction  mass  for  a  hydraulic  push  force  of  about  20  tons  (18,000  kg).  Standard  procedures 
for  geotechnical  application  of  the  cone  penetration  test  were  established  by  the  American 
Society  of  Testing  and  Materials  in  1986.  This  standard  applies  to  probes  of  1.44  in  or  1.75  in 
(3.658  cm  or  4.445  cm)  diameter. 

3.  CPT  for  Site  Characterization 

Using  the  cone  penetrometer  for  environmental  site  characterization  represents  a 
relatively  recent  application  of  the  technology.  Due  primarily  to  the  high  cost  of  drilling  at  their 
contaminant  sites,  both  the  Department  of  Defense  (DOD)  and  Department  of  Energy  (DOE) 
have  supported  programs  to  develop  advanced  chemical  sensors  and  sampling  methods  for  CPT 
(Bratton,  et  al.,  1993;  Gildea,  et  al.,  1995;  Montgomery,  et  al.,  1996;  Farrington  and  Bratton, 
1997)  as  a  means  to  reduce  site  characterization  expenses.  Significant  advantages  of  CPT  for  site 
characterization  include: 

•  Eliminating  drilling  wastes  and  the  need  for  treatment  and  disposal  of  drill  spoils  as 
hazardous  material; 

•  Providing  continuous  data  on  the  subsurface  stratigraphy  in  real  time; 

•  Identifying  thin  layers  of  significantly  different  hydraulic  conductivity; 

•  Eliminating  the  possibility  of  the  crew  being  exposed  to  the  potentially  hazardous 
material; 
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•  Reducing  the  possibility  of  cross-contamination  (by  pressure  grouting  the  hole  as  the 
probe  is  withdrawn);  and 

•  Speed,  when  compared  to  conventional  drilling  and  sampling. 

CPT  is  an  excellent  platform  for  making  continuous  measurements  through  the  depths  of 
contaminated  soils.  In  addition,  CPT  is  useful  for  pushing  monitoring  sensors  into  the 
subsurface,  for  installing  monitoring  wells  and  points,  and  for  taking  gas,  water,  or  soil  samples 
for  environmental  testing. 

As  mentioned  previously,  direct  push  technologies  have  been  used  to  reduce  the  cost  of 
monitoring  well  installation.  The  wells  used  in  this  study  differ  from  conventionally  installed 
wells  in  that  they  don’t  have  a  sand  pack  around  the  screen  area. 

C.  APPROACH 

The  Direct  Push  Monitoring  Point  Assessment  project  was  devised  to  meet  the  objective 
of  assessing  and  validating  the  performance  of  direct  push  installed  wells  (DPWs)  for  long-term 
monitoring  of  groundwater.  This  experimental  program  has  been  designed  to  determine  if  DPWs 
provide  groundwater  samples  comparable  to  those  provided  by  wells  installed  by  conventional 
methods. 

D.  PROJECT  SCOPE 

The  first  step  under  the  program  was  to  use  CPT  to  install  a  series  of  monitoring  wells 
adjacent  to  well-characterized,  conventionally  installed  wells.  This  approach  allows  data 
collected  from  each  direct  push  well  (e.g.,  chemical  contaminant  concentrations  and  water 
quality  parameters)  to  be  directly  compared  against  data  collected  at  the  same  time  from  its 
proximate  conventional  "paired"  well  with  minimal  impact  from  environmental  variables 
(seasonal  factors,  hydraulic  gradient,  bioactivity,  etc.).  Another  important  element  of  our 
approach  is  to  match  the  CPT-installed  monitoring  well  physical  characteristics  (e.g.,  casing 
diameter,  screen  depth  and  length,  number  of  screen  slots,  casing  material,  etc.)  as  closely  as 
possible  to  those  of  the  conventionally-installed  wells,  thereby  limiting  the  comparison  to  the 
installation  technique  and  not  the  well  configuration. 

The  second  major  element  in  the  program  is  a  long-term  sampling  and  chemical  analysis 
program.  The  program  is  designed  to  be  conducted  over  a  minimum  of  5  years  in  a  series  of 
"rounds"  where  both  the  CPT-installed  wells  and  their  corresponding  conventional  wells  are 
sampled  and  analyzed  for  select  VOCs  using  EPA-accepted  procedures.  Each  round  of  chemical 
constituent  concentration  data  is  analyzed  statistically  against  the  hypothesis  that  there  is  no 
difference  between  the  analytical  results  of  samples  obtained  from  CPT-installed  well  and  those 
obtained  from  conventionally  installed  monitoring  wells.  The  statistical  analysis  is  performed  on 
proximate  well  pairs  and,  if  the  hypothesis  holds  true  over  the  duration  of  the  program,  will  serve 
to  validate  the  performance  of  CPT  installed  wells. 

The  project  reported  here  was  to  undertake  the  first  phase  of  the  overall  Direct  Push 
Monitoring  Point  Assessment  program.  Under  this  project,  we  have  initiated  the  Direct  Push 
Monitoring  Assessment  program  at  Hanscom  Air  Force  Base  and  Hanscom  Field  near  Boston, 
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MA.  CPT  monitoring  wells  have  been  installed  adjacent  to  conventionally-installed  groundwater 
monitoring  wells  at  the  sites  and  the  first  two  rounds  of  sampling  and  analysis  have  been 
completed.  The  remainder  of  this  report  describes  the  procedures  developed  under  the  program 
and  presents  results  for  the  initial  two  rounds  of  validation  sampling  and  analysis.  The  report 
concludes  with  our  recommendations  for  further  rounds  of  validation  testing. 
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SECTION  II 


TEST  DESCRIPTION 


A.  PROJECT  PLANNING 

The  first  phase  of  the  experiment  consisted  of  developing  a  Work  Plan.  The  Work  Plan 
outlined  the  purpose  of  the  experiment,  field  conditions,  field  methods,  analytical  methods, 
QA/QC  procedures  and  safety.  A  copy  of  the  Work  Plan  is  included  with  this  report  as 
Appendix  A.  To  avoid  duplication,  the  elements  of  the  Work  Plan  are  included  herein  by 
reference  only. 

B.  SITE  DESCRIPTION 

1.  Background 

The  Direct  Push  Monitoring  Point  Assessment  Program  took  place  at  two  operable  units, 
OU-1  and  OU-3,  of  Hanscom  Field  and  Hanscom  AFB.  Hanscom  AFB  and  Hanscom  Field  are 
situated  approximately  14  miles  northwest  of  Boston,  Massachusetts,  in  the  towns  of  Bedford, 
Concord  and  Lincoln.  Hanscom  Field  is  a  civilian  airport  currently  operated  by  the 
Massachusetts  Port  Authority  (Massport).  Hanscom  AFB  is  a  military  installation  located 
adjacent  to  and  southeast  of  the  airfield. 

Prior  to  1974,  Hanscom  Field  was  used  as  a  military  airport  by  the  Air  Force.  During  this 
time,  hazardous  substances  were  generated  by  support  operations  and  disposed  of  at  different 
sites  on  the  airfield.  In  addition,  flammable  materials  were  ignited  and  extinguished  during  fire 
training  exercises  performed  at  selected  sites  on  the  airfield.  These  sites,  contained  in  OU-1,  are 
as  follows: 

Site  1:  Fire  Training  Area  13 

Site  2:  Paint  Waste  Disposal  Area 

Site  3:  Jet  Fuel  Residue/Tank  Sludge  Disposal  Area 

Site  5:  Fire  Training  Area  I. 

To  assess  potential  soil  and  groundwater  contamination  associated  with  these  previous 
activities,  Haley  and  Aldrich,  Inc.  (H&A)  completed  a  remedial  investigation  culminating  in  a 
report  (“Installation  Restoration  Program,  Phase  IV-A,  Remedial  Investigation  Report  for  Sites 
1-5  of  Area  1”)  dated  May  1988.  This  assessment  detected  volatile  organic  compounds  in 
groundwater  in  three  separate  aquifers.  In  response  to  these  findings,  a  groundwater  treatment 
facility  was  installed  at  the  airfield.  The  treatment  facility  consists  of  three  collection  trenches 
located  at  Sites  1,2,  and  3,  and  four  bedrock  interceptor  wells  located  along  the  northern 
Hanscom  Field  property  boundary.  Collected  groundwater  is  pumped  to  an  air  stripping  tower, 
treated,  and  then  routed  to  a  drainage  ditch,  which  discharges  into  the  wetlands  to  the  north, 
and/or  routed  to  recharge  basins  at  Sites  2  and  3,  where  it  is  reintroduced  to  the  groundwater. 
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Currently,  groundwater  is  being  collected  from  each  of  the  installed  trenches  and  bedrock 
interceptor  wells. 

Figure  1.  Hanscom  AFB  and  Hanscom  Field  test  site  locations. 
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2.  Hydrogeologic  Setting 

Hanscom  Field  is  located  on  a  flat-lying  plain  with  a  general  relief  of  less  than  10  ft.  over 
a  distance  of  approximately  3  miles.  This  feature  is  an  ancient  lake  basin  that  was  formed  and 
subsequently  filled  in  by  sediment  during  the  last  phase  of  glaciation  in  New  England.  The  plain 
extends  beyond  OU-1  to  the  north  and  west.  To  the  south  and  east,  this  plain  is  bounded  near  the 
limit  of  OU-1  by  low-lying  hills  of  glacial  till  and  gravel.  Other  topographic  features  include 
Hartswell  Hill  and  Pine  Hill.  These  are  till-covered,  isolated  hills  located  at  the  northern  and 
western  boundaries  of  OU-1,  respectively.  The  hills  provide  a  relief  of  approximately  100-ft 
above  the  surrounding  plain. 

The  principal  drainage  features  in  the  vicinity  of  OU-1  are  the  Shawsheen  River,  which 
originates  in  the  east  end  of  the  air  field  and  flows  toward  the  northeast,  and  Elm  Brook,  which  is 
located  west  of  the  airfield  and  ultimately  flows  northwest  and  into  the  Shawsheen  River. 

Surface  runoff  at  Hanscom  Field  is  controlled  by  a  storm  drain  system  that  includes  drainage 
ditches,  culverts,  and  subdrains.  This  system  drains  into  Elm  Brook,  the  Shawsheen  River  and 
the  wetlands  northeast  of  OU-1. 

Test  borings  completed  during  an  Installation  Restoration  Program  have  identified  three 
principal  soil  deposits  underlying  OU-1.  From  upper  to  lower,  these  soils  are  an  outwash 
section,  a  lacustrine  section,  and  a  till  section.  The  till  section  is  deposited  above  bedrock, 
consisting  primarily  of  granite,  with  lesser  amounts  of  quartz  diorite  and  gneiss. 

The  upper  most  outwash  section  measures  0  ft  to  33  ft  in  thickness  and  consists  primarily 
of  fine  sand.  Locally  this  unit  is  composed  of  medium  to  coarse  sand  with  lesser  amounts  of 
gravel.  The  underlying  lacustrine  section  consists  of  interbedded  silt,  clay,  and  fine  sand.  The 
unit  varies  in  thickness  from  0  ft  to  60  ft.  Beneath  the  lacustrine  section  is  a  till  deposit  which 
locally  grades  into  a  lower  outwash  unit.  This  unit  measures  from  0  ft  to  88  ft  in  thickness. 

These  geological  units  define  three  separate  aquifers.  The  outwash  section  comprises  the 
area’s  near-surface  unconfined  aquifer.  The  till  section,  positioned  beneath  a  thick  sequence  of 
lacustrine  clay,  silt  and  fine  sand,  forms  a  lower,  semi-confined  aquifer.  A  third  aquifer  has  been 
encountered  by  monitoring  wells  installed  into  bedrock. 

C.  SITE  SELECTION 

Before  individual  wells  were  selected  for  the  study,  each  of  the  contaminated  sites  at 
Hanscom  AFB  and  Hanscom  Field  were  evaluated  against  the  data  quality  objectives.  Sites  1, 2 
and  21  were  selected  based  on  the  range  of  contaminants  present  at  the  sites,  distribution  of 
existing  wells  and  ease  of  access  to  these  sites.  Obtaining  access  to  each  of  these  sites  did  not 
impact  operations  on  the  AFB  or  at  the  air  field. 

Site  21,  also  known  as  the  Fuels  Site  for  this  study,  is  located  on  Hanscom  AFB, 
southeast  of  the  airfield  (Figure  1).  Site  21  was  formerly  used  for  fuel  and  gasoline  storage  and 
distribution.  Between  1945  and  1973  the  site  was  used  for  jet  fuel  and  aviation  gasoline  and 
during  the  1970s  the  site  was  only  used  for  heating  and  fuel  oils.  During  this  period,  several 
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spills  were  identified  in  the  vicinity  of  former  buildings  and  areas  of  this  site.  In  1990  the  storage 
tanks  were  removed  and  the  land  is  now  in  use  as  a  general  storage  area.  In  September  of  1995,  a 
soil  vapor  extraction  and  passive  groundwater  collection  system  began  operation  to  remove 
subsurface  contamination. 

1.  Conventional  Well  Selection 

From  a  list  of  all  of  the  wells  at  sites  1, 2,  and  21,  a  total  of  64  possible  locations  were 
selected  to  cover  the  range  of  interest  of  concentration  values  and  to  include  wells  in  both  the 
upper  and  lower  aquifer.  The  study  focused  on  wells  bearing  lower  concentrations  because  these 
levels  were  presumed  to  be  of  greatest  interest  for  regulatory  monitoring,  and  thus  most 
appropriate  to  the  study.  The  principal  benchmarks  of  regulatory  concern  are  action  limits  and 
cleanup  targets,  both  being  defined  by  characteristically  low  concentrations.  The  goal  was  to 
install  paired  wells  at  approximately  40  of  the  64  candidate  locations  identified.  As  discussed  in 
the  results  section,  a  total  of  43  functioning  direct-pushed  wells  were  successfully  installed  for 
use  in  the  study. 
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Figure  2.  Map  of  Sites  1  &  2  showing  the  locations  of  conventionally  installed 

monitoring  wells.  Direct  push  installed  monitoring  wells  were  installed 
within  5  to  10  feet  of  the  conventionally  installed  wells. 
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Figure  3.  Map  of  Site  21  showing  the  locations  of  conventionally  installed 

monitoring  wells.  Direct  push  installed  monitoring  wells  were  installed 
within  5  to  10  feet  of  the  conventionally  installed  wells. 
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D.  DIRECT  PUSH  MONITORING  WELLS 


1.  Location  and  Placement 

In  order  to  isolate  the  effects  of  the  well  installation  technique  as  the  only  significant 
comparative  variable  in  the  validation  study,  we  sought  to  minimize  all  other  potential  influences 
on  the  results  obtained  from  the  CPT-installed  versus  conventionally  installed  monitoring  wells. 
Perhaps  the  most  obvious  potential  source  of  variability  is  the  distribution  of  wells  in  relation  to 
the  distribution  of  contaminants  in  the  heterogeneous  subsurface  environment.  To  minimize 
these  spatial  variances,  the  CPT-installed  wells  were  located  as  closely  as  practical  to  the  existing 
auger-drilled  wells.  In  addition,  screened  intervals  were  matched  as  closely  as  possible  in  the 
vertical  dimension  so  that  sampling  from  consistent  depths  was  maintained  within  well  pairs. 

2.  Construction  Details 

The  physical  configuration  of  wells  can  also  have  a  significant  impact  on  sampling,  and 
the  subsequent  analytical  results.  For  example,  at  a  fixed  flow  rate,  the  time  required  to 
effectively  purge  a  4-inch  diameter  well  would  be  significantly  longer  than  the  time  required  to 
purge  a  2-inch  diameter  well  in  the  same  formation.  Therefore,  identical  purge  times  or  volumes 
would  likely  result  in  non-identical  samples. 

Variability  in  the  physical  parameters  of  well  construction  (i.e.,  materials  and  dimensions) 
between  the  two  well  populations  was  allowed  only  to  the  extent  that  it  was  necessary  to  permit 
establishment  of  functional  direct  pushed  monitoring  points.  Wells  were  constructed  of  2-inch 
diameter  schedule  80  PVC  with  flush  threaded  joints.  Although  some  of  the  conventional  wells 
were  constructed  of  schedule  40  PVC,  schedule  80  was  used  in  the  direct-pushed  wells  because 
the  heavier  duty  material  is  necessary  to  resist  the  additional  stress  that  direct-pushed  wells 
receive  upon  installation.  This  difference  results  in  a  slight  reduction  of  the  inside  diameter  of 
the  well.  Each  riser  section  was  one  meter  (3.28  feet)  long  with  an  outside  diameter  of  2.375 
inches. 


Another  important  construction  parameter  is  the  slot  size,  due  to  its  effect  on  bulk 
permeability  of  the  screened  well  interval.  Differences  in  permeability  will  result  in  different 
time  scales  for  reaching  dynamic  equilibrium,  including  both  chemical  (partitioning)  and 
physical  (flow)  equilibrium  between  the  water  outside  the  well,  the  water  inside  the  well,  and  the 
headspace  above  the  well  water.  Also,  because  direct  push  installation  displaces  material  into  the 
surrounding  formation  rather  than  removing  it,  and  since  conventional  wells  are  surrounded  by  a 
high  permeability  non-native  sand  pack,  lower  permeability  may  result  around  the  direct  push 
wells.  Although  slot  sizes  were  matched  to  the  maximum  extent  practical,  some  variation  was 
allowed  as  discussed  below. 

While  the  existing  conventional  wells  utilized  both  0.010-inch  and  0.020-inch  screen  slot 
sizes,  all  direct  push  well  screens  were  constructed  of  0.020-inch  slots.  The  larger  slot  size 
enables  more  effective  well  development,  and  compensates  for  the  potentially  lower  permeability 
of  the  formation  in  contact  with  direct  push  wells,  which  can  be  due  to  differences  in  installation 
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technique,  including  the  exclusion  of  an  annular  sand  pack.  Since  a  CPT-installed  well  does  not 
have  a  non-native  sand  pack  around  it,  aggressive  well  development  is  performed  to  remove  the 
fines  from  the  immediate  formation  material,  effectively  creating  a  natural  sand  pack.  We  have 
found  that  with  the  larger,  0.020-inch  slot  size  we  can  more  effectively  mobilize  and  remove 
these  fines  during  well  development.  The  screen  sections  were  configured  to  match  as  closely  as 
possible  the  existing  conventionally  installed  wells  in  terms  of  their  top  and  bottom  elevations. 

In  most  cases,  a  silt  trap  was  installed  on  the  CPT-installed  wells  even  when  not  present 
on  the  conventionally  installed  well.  Inclusion  of  a  silt  trap  is  common  practice  which  helps 
maintain  the  effective  screen  area  on  CPT-installed  wells.  On  the  conventionally  installed  wells, 
a  silt  trap  is  usually  not  needed  because  the  annular  sand  pack  installed  around  drilled  well 
screens  provides  a  place  for  mobile  fines  to  settle  before  entering  the  well.  CPT-installed  wells 
do  not  have  a  sand  pack  around  the  screen  to  reduce  silt  infiltration  so  even  low  silt  content 
material  will  produce  silt  infiltration.  The  inclusion  of  a  silt  trap  allows  the  silt  to  collect  below 
the  screen  interval  away  from  the  sampling  zone.  In  the  present  study,  a  circumstance  in  which  a 
silt  trap  would  not  have  been  included  on  the  CPT-installed  wells  would  be  when  the  bottom  of 
the  screen  of  the  conventionally  installed  well  extended  to  the  top  of  the  bedrock.  In  this 
situation  the  bottom  of  the  screen  of  the  CPT-installed  well  would  also  be  installed  as  close  to  the 
bedrock  as  possible,  leaving  no  room  for  inclusion  of  a  silt  trap. 

3.  Installation  Procedure 

New  CPT-installed  monitoring  wells  were  installed  according  to  standard  installation 
procedures  developed  by  ARA.  A  schematic  of  this  well  installation  procedure  is  presented  in 
Figure  4. 

During  Installation  After  Installation 


Figure  4.  Schematic  of  2-inch  diameter  PVC  well  installation  with  Cone  Penetration 
Technique  (CPT). 


02/22/01 


Page  12 


Final  Report 


Before  each  new  well  was  installed,  a  1.75-inch  standard  CPT  cone  was  advanced  to  the 
design  well  completion  depth.  This  first  penetration  measured  the  geologic  conditions  at  the  well 
location  and  provided  a  guide  hole  for  the  larger  diameter  well.  During  each  pilot  penetration, 
CPT  data  were  acquired  and  recorded,  and  used  to  generate  a  field  plot  upon  completion  of  the 
hole.  CPT  profiles  are  contained  in  Appendix  B. 

Most  of  the  DPT-installed  wells  included  a  one-meter  section  of  solid  riser  beneath  the 
screened  interval  to  serve  as  a  silt  trap,  or  sump.  Installation  of  each  well  began  by  threading  a 
sacrificial  stainless  steel  or  high-strength  plastic  tip,  which  acted  as  the  drive  point,  into  one  end 
of  the  bottom  section  of  well  casing,  either  solid  (sump)  or  slotted  (screen).  The  remainder  of  the 
screen  sections  and  solid  riser  were  then  threaded  onto  the  other  end  as  the  drive  point  was 
lowered  to  the  ground.  Once  the  sacrificial  tip  reached  ground  surface  (beneath  the  truck),  the 
steel  push  rods,  with  a  blunt  tip  attached,  were  lowered  inside  the  well  material  until  the  blunt 
end  rested  behind  the  sacrificial  tip.  Enough  rods  were  added  so  that  the  end  of  the  rods 
extended  beyond  the  top  of  the  well  material  and  the  CPT  head  clamp  on  the  CPT  rig  could 
clamp  the  rods  and  not  the  well  material.  Installation  began  as  the  CPT  rods,  in  compression, 
drove  the  sacrificial  tip  into  the  ground,  pulling  the  trailing  well  material  in  with  it.  Additional 
screen  and  riser  sections  were  added  as  necessary  until  the  desired  installation  depth  was 
achieved. 

Upon  reaching  the  planned  well  completion  depth,  the  CPT  rods  were  removed  from 
within  the  well  casing  and  a  depth  indicator  was  lowered  down  the  well  to  verify  the  total  depth 
of  the  well.  This  information  was  recorded  on  the  well  installation  reports.  During  removal,  the 
rods  were  decontaminated  using  the  CPT  rig’s  steam  cleaner.  Water  generated  during  the  rod 
decontamination  process  was  containerized  in  a  55-gallon  drum  and  delivered  to  the  on-site 
groundwater  treatment  facility  for  disposal. 

A  flush-mounted  manhole  cover  was  installed  and  set  in  an  eighteen  (18)  inch  square 
concrete  cap.  The  well  riser  was  cut  approximately  2  to  3  inches  below  the  top  of  the  cap  before 
the  manhole  cover  and  cap  were  installed.  Due  to  the  winter  conditions  the  well  locations  were 
marked  with  wood  stakes  which  had  been  spray  painted  with  fluorescent  marking  paint.  The 
man  hole  covers  and  concrete  caps  were  installed  in  the  spring. 

4.  Well  Development 

Development  of  CPT-installed  monitoring  wells  was  conducted  with  the  Aardvark  well 
development  system.  This  system  is  a  combination  of  a  mechanical  surge  block  and  a  venturi 
airlift  silt  and  water  pump.  The  Aardvark  system  was  cleaned  in  a  liquinox  water  bath  before 
each  use  to  avoid  cross-contamination.  Development  was  achieved  by  raising  and  lowering  the 
Aardvark  development  head  in  the  well  repeatedly  over  a  two-foot  section  of  the  well  screen. 
During  this  process  field  readings  were  taken  of  the  purge  water’s  temperature,  pH,  and  turbidity 
at  a  rate  of  1  reading  per  removed  well  volume.  Field  parameters  were  measured  with  a  YSI 
Model  6820  field  water  quality  tester.  Instrument  specifications  and  calibration  procedures  are 
included  in  Appendix  D.  The  Aardvark  process  continued  until  these  parameters  stabilized  (less 
than  0.2  pH  units  or  a  10  percent  change  for  the  other  parameters  among  four  consecutive 
readings)  and  the  water  was  clear  and  free  of  fines. 
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The  existing,  conventionally-installed  monitoring  wells  were  not  developed  under  this 
study,  since  these  wells  were  previously  developed  and  are  part  of  a  separate,  on-going  water 
quality  study.  Well  development  logs  for  the  DPW  are  contained  in  Appendix  D. 

E.  SAMPLING  AND  ANALYSIS 

The  objectives  of  this  sampling  program  were  to  collect  water  samples  from  two-inch 
diameter  wells  using  a  sampling  method  that  is  suitable  for  collection  of  water  contaminated  with 
volatile  organic  compounds  (VOCs)  and  is  generally  accepted  by  regulatory  agencies  such  as  the 
EPA.  Other  requirements  were  that  the  groundwater  table  varies  from  2  feet  to  20  feet  below  the 
ground  surface.  The  primary  concentration  range  is  near  the  action  MCL  level. 

A  decision  was  required  as  to  what  sampling  techniques  and  analytical  methodology 
should  be  used  to  compare  the  populations  of  monitoring  results  from  the  two  well  types.  We 
determined  that  this  methodology  should  be  chosen  to  maximize  relevance  to  the  intended 
purpose  of  the  study  results  (i.e.  to  promote  regulatory  acceptance).  For  this  reason,  only 
sampling  and  analysis  procedures  considered  standard  within  the  framework  of  the  long-term 
monitoring  requirements  of  major  regulatory  programs,  such  as  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Act  (CERCLA)  (also  known  as 
Superfund),  and  the  Resource  Conservation  and  Recovery  Act  (RCRA)  were  considered  for  use. 
Accordingly,  we  required  the  data  quality  of  the  study  to  meet  or  exceed  the  typical  data  quality 
objectives  of  these  programs.  Thus,  all  samples  were  collected  and  analyzed  according  to  typical 
(RCRA  and  CERCLA)  requirements  and  EPA  technical  guidance  directives  to  ensure  that  the 
results  of  the  experiment  are  valid  in  the  context  of  regulatory  required  long-term  monitoring. 

1.  Groundwater  Sampling 

For  this  study,  we  selected  a  relatively  new  technique  published  by  the  EPA  Region  I  in 
July,  1996.  In  this  document,  titled  “Low  Stress  (low  flow)  Purging  and  Sampling  Procedure  for 
the  Collection  of  Groundwater  Samples  from  Monitoring  Wells,”  the  EPA  “provides  a  general 
framework  for  collecting  groundwater  samples  that  are  indicative  of  mobile  organic  and 
inorganic  loads  at  ambient  flow  conditions.”  This  document  is  included  in  the  Work  Plan 
(Appendix  A)  for  reference. 

The  first  round  of  sampling  was  conducted  during  April  and  May  of  1997,  and  the  second 
round  in  September  of  1998.  However,  re-sampling  of  the  second  round  in  March  and  April  of 
1999,  was  required  due  to  uncorrectable  errors  in  laboratory  analyses. 

a.  Equipment 

During  the  first  round,  samples  were  collected  using  a  stainless  steel  Grundfos  Redi¬ 
flow™  submersible  pump  which  was  shared  among  the  wells.  Since  the  pump  and  tubing  were 
shared,  they  were  decontaminated  before  each  sampling  round  and  after  each  well  was  sampled 
according  to  the  procedures  described  below. 
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During  the  second  round,  samples  were  collected  using  a  stainless  steel  non-dedicated 
submersible  bladder  pump  with  dedicated  tubing.  During  this  round,  only  the  pump  was 
decontaminated  before  each  sampling  round  and  after  each  well  was  sampled.  The  tubing  was 
not  decontaminated  since  each  well  had  its  own  dedicated  segment  which  was  not  re-used. 

All  sampling  equipment  was  decontaminated  before  the  beginning  of  each  sampling 
round  and  after  each  well  was  sampled.  If  dedicated  tubing  was  not  used,  the  outside  of  the 
sampling  tubing  was  decontaminated  during  retraction  of  the  sampling  pump.  After  the  pump 
had  been  removed  from  the  well  it  was  placed  in  a  water  and  Liquinox  bath.  Three  pump 
volumes  were  pumped  through  the  pump  and  sampling  tubing  (if  non  dedicated).  This  process 
was  repeated  for  two  baths  of  tap  water  rinse  and  again  in  a  bath  of  reagent  free  water. 

b.  Well  Purging 

Prior  to  collecting  groundwater  samples  from  each  well,  water  was  purged  from  the  well 
until  the  field  measurements  of  turbidity,  conductivity,  temperature,  dissolved  oxygen,  and  pH 
stabilized.  Purged  water  was  pumped  through  the  flow  through  cell  of  a  YSI  Model  6820  sonde 
to  measure  water  quality  parameters  during  purging.  Field  parameters  were  recorded  at  regular 
intervals  (at  least  once  per  well  volume),  typically  of  five  to  ten  minutes.  In  slight  deviation  from 
the  sampling  protocol,  oxidation-reduction  potential  (ORP)  was  not  monitored,  as  equipment  for 
measuring  this  parameter  was  not  available. 

Also,  before  and  during  purging,  water  levels  were  measured  using  a  Solinst  water  level 
meter  calibrated  to  0.01  feet.  The  probe  portion  of  the  water  level  meter  was  decontaminated 
before  each  measurement  by  soaking  with  a  Liquinox™  solution  and  rinsing  with  tap  water  and 
again  with  distilled  water.  Purge  water  generated  during  the  groundwater  sampling  and 
decontamination  water  was  containerized  in  55-gallon  drums  and  delivered  to  the  on-site 
groundwater  treatment  facility  for  disposal.  Purge  procedures  and  stabilization  guidelines  are 
covered  in  the  Work  Plan  (Appendix  A). 

c.  Sample  Collection 

For  each  well  the  pump  was  positioned  at  the  mid-point  of  the  screened  interval.  If  this 
location  is  less  than  2  ft  above  the  bottom  of  the  well,  then  the  pump  was  positioned  at  2  ft  above 
the  bottom  of  the  well.  Each  sample  was  collected  in  a  40-ml  glass  vial  with  a  Teflon-backed 
septum.  Purchased  sample  vials  were  pre-cleaned  and  suitable  for  purgeable  volatile  organic 
analysis  (PVOA).  The  vials  were  preserved  with  hydrochloric  acid  (HC1).  Groundwater  from 
the  site  was  tested  before  hand  to  determine  how  many  drops  were  required  to  increase  the 
acidity  to  a  pH  of  2. 

Sample  containers  were  filled  such  that  no  air  was  retained  within  the  sample  vial.  The 
absence  of  headspace  was  verified  by  turning  the  capped  vial  upside  down  and  tapping  the  lid 
while  watching  for  bubbles.  Sample  labels  with  requisite  identification  data  were  affixed  to  each 
vial.  Vials  were  labeled  with  the  date  and  time  of  collection,  sampling  personnel’s  initials,  well 
ID  and  depth,  and  a  unique  sequence  number.  The  same  information  was  recorded  in  the  field 
sampling  logbook. 
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d.  Sample  Handling  and  Chain-of-Custody 

Each  sample  set  of  more  than  one  vial  was  placed  in  a  single,  sealed  plastic  bag.  Filled 
sample  vials  were  stored  at  four  degrees  centigrade  in  a  refrigerator  or  ice-containing  insulated 
cooler  until  delivery  to  the  analytical  laboratory. 

Samples  to  be  analyzed  by  the  CLP  laboratory  were  packed  into  a  separate  cooler  at  the 
end  of  the  sampling  day.  This  cooler  was  packed  with  a  bottom  layer  surrounding  the  sample 
containers.  A  Chain-of-Custody  Form  was  signed  and  placed  in  a  resealable  plastic  bag  within 
the  cooler  and  the  cooler  was  sealed  with  tape  and  a  Chain-of-Custody  Seal,  such  that  the  seal 
must  be  destroyed  before  accessing  the  cooler.  The  cooler  was  shipped  to  the  laboratory  by 
overnight  express  (or  equivalent)  mail  from  the  field. 

Chain-of-Custody  Forms  accompanied  all  samples  delivered  to  each  laboratory.  The 
forms  listed  the  number  of  vials  of  each  size  contained  in  each  cooler.  They  were  signed  and 
dated  by  field  personnel  at  the  time  of  packing  for  shipment  from  the  field,  and  by  laboratory 
personnel  at  the  time  of  receipt  in  the  laboratory. 

2.  Analytical  Chemistry 

a.  Analytes 

The  analytes  of  interest  for  the  study,  all  volatile  organic  compounds  (VOCs),  were 
chosen  on  the  basis  of  two  criteria: 

•  Significance  to  the  Hanscom  base  Installation  Restoration  Program  (IRP)  in  terms  of 
relevance  to  their  regulatory  obligations,  and 

•  documentation  of  prior  occurrence  in  the  groundwater  at  the  demonstration  site. 

While  the  second  criterion  is  obvious,  the  first  criterion  was  a  function  of  the  ultimate 
objective  of  the  study,  which  is  to  validate  the  use  of  direct  push  monitoring  points  versus  the 
baseline  monitoring  technology  for  use  in  regulatory  monitoring  programs.  These  criteria 
resulted  in  the  selection  of  the  following  nine  VOC  for  inclusion  in  the  study:  benzene,  toluene, 
xylene,  trichloroethene,  cis-l,2-dichloroethene,  trans-l,2-dichloroethene,  vinyl  chloride,  1,1- 
dichloroethane,  and  1,4-dichlorobenzene. 

b.  Methods 

Chemical  analyses  of  field  samples  were  performed  for  selected  compounds  using  EPA 
SW-846  methods.  The  first  round  samples  were  analyzed  by  ARA’s  New  England  Division 
laboratory  using  EPA  Method  5021  static  head  space  sample  concentration  and  modified  EPA 
method  8021  for  the  analysis  of  volatile  organic  compounds  in  water.  Modifications  to  method 
8021  included:  the  use  of  a  capillary  column  in  place  of  a  packed  column;  the  use  of  a  flame 
ionization  detector  (FID)  in  parallel  with  an  electron  capture  detector  (ECD)  instead  of  a  photo¬ 
ionization  detector  (PID)  and  electrolytic  conductivity  detector  (ELCD);  and  truncation  of  the 
standard  analyte  list.  The  truncated  target  analyte  list  included  only  the  purgeable  halocarbons 
and  aromatics  presented  above. 
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c.  Equipment 

The  instrument  configuration  at  ARA’s  laboratory  consisted  of  Tekmar  7000  Static 
Headspace  sampler  connected  directly  via  a  heated  transfer  line  to  the  split/splitless  capillary 
injection  port  of  a  Hewlett-Packard  5890  series  II  gas  chromatograph  equipped  with  electronic 
pressure  control  (EPC).  The  injection  port  was  run  in  splitless  mode  to  optimize  the  detection  of 
trace  analytes. 

Split  samples  for  laboratory  Quality  Assurance/Quality  Control  (QA/QC)  were  sent  to 
Inchcape  Testing  Services  (ITS)  Environmental  Laboratories  (Colchester,  VT).  Analysis  of  splits 
was  performed  using  Gas  Chromatography/Mass  Spectrometry  (GC/MS)  following  EPA  Method 
8260.  All  of  the  second  round  samples  were  sent  to  Sevem-Trent  Laboratories  (formerly  ITS) 
where  they  were  analyzed  by  Gas  Chromatography/Mass  Spectrometry  (GC/MS)  method  8260. 

d.  Laboratory  Procedures 

The  Gas  Chromatography  (GC)  equipment  used  by  ARA  was  calibrated  according  to  the 
procedures  specified  in  EPA  method  8021.  For  each  analyte  of  interest,  a  five-point  calibration 
was  developed  including  one  at  a  concentration  near,  but  above  the  method  detection  limit.  The 
other  concentrations  correspond  to  the  expected  range  of  concentrations  found  in  the  actual 
samples  or  defined  the  working  range  of  the  detector.  A  linear  calibration  curve  was  derived  for 
each  analyte  by  a  least  squares  best  fit  through  the  five  calibration  points  plus  the  origin.  The 
calibration  curve  was  considered  acceptable  if  the  correlation  coefficient  is  greater  than  or  equal 
to  0.995.  Retention  time  windows  included  plus  or  minus  three  standard  deviations  of  the  mean 
retention  times  for  each  analyte  measured  over  a  72-hour  period.  The  instrument  was  re¬ 
calibrated  under  two  conditions:  before  analyzing  the  samples  from  each  sampling  round,  and 
upon  failure  of  a  quality  control  check  as  discussed  in  the  Quality  Assurance  Project  Plan 
(QAPP). 

Calibration  standards  used  by  ARA’s  Laboratory  were  prepared  according  to  the 
procedures  specified  by  EPA  method  8021B.  Stock  standards  were  prepared  from  pure  (neat) 
standards,  prepared  as  specified  in  the  method,  or  purchased  as  certified  solutions.  Any  required 
dilution  of  the  purchased  standards  was  performed  using  Level  A  precision  glassware  and 
reagent-free  water  that  had  been  analytically  demonstrated  to  be  free  of  target  analytes,  at  least 
down  to  the  analytical  method  detection  limits.  Retention  time  windows  for  all  of  the  individual 
peaks  were  identified  by  analyzing  a  10-ppm  dilute  standard  of  each  of  the  individual  target 
analytes  in  accordance  with  the  procedures  outlined  in  SW-846  method  8000.  Calibration  check 
standards  were  run  at  a  rate  of  one  every  ten  samples  and  included  each  of  the  target  analytes  at  a 
concentration  of  20  ppb.  These  standards  were  made  up  independently  from  the  dilutions  used  to 
make  the  calibration  standards.  All  calibration  standards  were  purchased  from  Supelco,  Inc. 
(Bellefont,  PA).  The  normal  level  of  certification  that  accompanies  all  Supelco  standards  was 
considered  acceptable  for  the  purpose  of  the  project. 

Method  8021  specifies  method  performance  criteria  which  assume  a  photo-ionization 
detector  (PID)  and  a  Hall  electrolytic  conductivity  detector  (HECD)  are  used  in  series.  Since  we 
used  different  detectors  as  a  modification  of  Method  8021  it  was  necessary  to  conduct  an 
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instrument-specific  method  detection  limit  (MDL)  study  for  the  analysis  of  samples  from  the  first 
round. 


e.  Quality  Assurance/Quality  Control 

A  comprehensive  Quality  Assurance  Project  Plan  (QAPP)  to  assure  quality  in  both 
sampling  and  analysis  was  developed  for  this  project.  The  QAPP  addresses  quality  assurance 
associated  with  all  aspects  of  sampling  and  analysis  of  samples.  All  laboratory  work  associated 
with  this  project  adhered  to  the  QA/QC  procedures  contained  in  the  QAPP.  A  copy  of  the 
QAPP  is  included  in  the  Work  Plan  contained  in  Appendix  A. 
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SECTION  IV 


TEST  RESULTS 


A.  WELL  INSTALLATION  AND  DEVELOPMENT 

One  of  the  goals  of  this  study  was  to  install  approximately  40  wells  with  direct  push 
technology,  adjacent  to  conventionally  installed  auger  drilled  wells,  forming  well  pairs  from 
which  to  obtain  samples  for  comparison.  We  completed  the  well  installation  and  development 
tasks  during  February  and  March  of  1997.  Of  the  64  candidate  locations  identified,  we 
succeeded  at  installing  functioning  wells  at  43.  Forty-one  of  these  were  installed  to  depths 
ranging  from  17  to  35  feet,  and  two  wells  were  installed  to  an  approximate  depth  of  65  feet. 
Twenty-five  of  the  wells  installed  were  at  sites  1  &  2  and  18  were  at  site  21.  At  the  other  21 
candidate  locations,  wells  were  either  not  installed  or  not  used  due  to  the  following  reasons: 

•  At  9  locations,  refusal  was  encountered,  where  we  were  unable  to  obtain  the  desired 
depth  of  penetration. 

•  Nine  wells  were  skipped  because  either  (a)  confidence  was  low,  based  on  boring  logs 
and  previous  attempts,  that  the  desired  depth  would  be  achievable,  or  (b)  we  had 
already  succeeded  in  installing  enough  wells  for  the  study. 

•  At  one  well,  casing  damage  was  discovered  following  installation. 

•  At  the  final  two  wells,  both  wells  in  the  pair  were  pumped  dry  due  to  nearby  Pump 
and  Treat  remediation  operations. 

An  installation  summary  of  the  wells  used  in  this  study  is  presented  in  the  following 
tables.  Complete  field  records  of  the  installation  and  development  activities,  including  CPT 
sounding  profiles,  well  construction  logs,  and  well  development  logs  appear  in  Appendices  B,  C, 
and  D,  respectively. 
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Table  1  Well  installation  summary  showing  all  candidate  locations  and  which 
locations  were  selected  for  well  installation. 


Monitoring  Wells 


Well  and  Screen  Construction 


P01-4SA 
RAP  1 -IT 
RAP1-3S 
RAP1-4S 
RAP1-5S 
RAP1-6S 
RAP1-6T 
RFW-15 


Site  No.  2 
B101-MW 
B105-MW 
B106-MW 
B107-MW 
B108-MW 
B109-MW 
B115-MW 
B126-MW 
B130-MW 


Direct  Push 
Installation 
Status 

Total 

Depth 

(feet  B.G.S.) 

Top 

Depth 

(feet  B  .G  .S .) 

Bottom 

Depth 

(feet  B.G.S.) 

✓ 

14.0 

3.0 

14.0 

15.0 

5.0 

15.0 

13.0 

3.0 

13.0 

✓ 

12.0 

5.0 

10.0 

X 

30.0 

23.0 

28.0 

X 

25.0 

15.0 

25.0 

- 

13.1 

3.0 

13.1 

- 

23.8 

18.7 

23.8 

. 

17.5 

0.0 

17.5 

✓ 

14.7 

0.0 

14.7 

✓ 

13.5 

0.0 

13.5 

14.5 

0.0 

14.5 

_ 

44.7 

29.6 

44.7 

. 

15.6 

5.8 

15.6 

OW2-4 

OW2-5 


OW2-7 

P02-1  S 

RAP2-2S 

RAP2-2T 

RAP2-3S 

RAP2-4S 

RAP2-4T 

RAP2-5S 

RAP2-5T 

RFW-11 


3.5 
5.0 
4.0 
4.0 

68.0 

59.0 

52.0 

51.7 

4.0 

3.0 

43.0 

10.0 

15.0 

20 

25.0 

20 

15.0 

15.0 

5.5 
0.0 

60.1 

0.0 

0.0 

31.4 

0.0 

17.7 

7.2 


18.5 
15.0 
14.0 
14.0 
78.0 
69.0 
59.0 

61.7 

14.0 

16.0 

48.0 

15.0 

20.0 

25 

30.0 

25 

20.0 

20.0 

18.0 

19.9 

75.3 

23.6 
25.0 

41.4 

14.6 

32.9 
17.2 
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Screen 

Total 

Depth 

(feet  B.G.S) 

Top 

Depth 

(feet  B.G.S) 

Bottom 

Depth 

(feet  B.G.S) 

Table  2  Well  Construction  Details 


Direct  Push  Wells 


liiii 

17.17 

17.54 
15.21 

mm 

15.83 

20.41 

14.03 

mMM 

19.93 

ma&m 

18.94 

19.54 

mmmk 

16.16 

^16.73^ 


/  Checked  wells  were  sampled  during  indicated  round. 
Slot  Size:  All  direct  push  wells  have  a  slot  size  of  0.020  inches. 


Conventional  Wells 


v  18.50 
14.00 
,15.00 
13.66 

14.00 

SlMQ 
69.00 
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B.  SAMPLING  AND  ANALYSIS 


Two  separate  sampling  tasks  were  completed  during  April-May  of  1997  and  in  March- 
April  of  1999.  From  the  first  round  of  sampling,  thirty-one  (31)  samples  were  collected  and 
analyzed  from  each  well  pair  resulting  in  a  total  of  62  samples.  Fourteen  quality  control  replicate 
samples  were  sent  to  a  contract  laboratory  for  verification.  During  the  second  round  of  sampling, 
20  samples  (2  from  each  of  10  pairs)  were  collected  and  sent  to  Sevem-Trent  Laboratory 
(Colchester,  VT)  for  analysis.  The  analytical  results  form  part  of  the  basis  for  the  statistical 
comparisons  presented  in  section  C  below.  The  results  from  monitoring  water  quality  parameters 
during  well  purging  for  two  sample  collection  rounds  (one  for  which  the  VOC  analyses  were 
conducted  incorrectly,  and  a  re-sampling  of  that  round)  formed  the  rest  of  the  data  set  used  in  the 
statistical  comparisons. 

During  each  event,  all  sampling  adhered  to  the  low-flow  sampling  procedure  detailed  in 
the  attached  Work  Plan.  This  procedure  requires  the  monitoring  of  several  water  quality 
parameters  used  to  indicate  when  purging  has  resulted  in  dynamic  steady-state  conditions  within 
the  well  and  surrounding  formation.  These  parameters  included:  temperature,  specific 
conductivity,  dissolved  oxygen,  pH,  and  turbidity.  The  monitoring  of  oxidation-reduction 
potential  (ORP)  is  also  recommended  in  the  protocol,  but  was  not  performed  due  to 
unavailability  of  appropriate  equipment.  This  monitoring,  performed  using  a  handheld  analyzer, 
resulted  in  field  sampling  logs  which  contained  records  of  observations  of  all  the  monitored 
parameters.  With  the  exception  of  Round  1  water  quality  monitoring  data,  these  parameters  were 
also  subjected  in  the  statistical  analyses  presented  below.  The  Round  1  data  were  omitted 
because  the  sampling  apparatus  used  in  Round  1  included  a  relatively  long  hose  with  a 
correspondingly  high  residence  time.  This  configuration  may  have  resulted  in  values  that,  while 
sufficiently  indicative  of  the  attainment  of  steady  state  conditions  for  sampling,  may  not  have 
been  representative  of  actual  conditions  within  the  well,  due  to  atmospheric  influence  on  the 
hose.  The  field  sampling  logs  are  presented  in  Appendix  E. 

Results  of  analyses  for  volatile  organic  compounds  (VOCs)  from  samples  collected 
during  the  study  are  summarized  in  the  tables  below.  Well  sampling  logs  appear  in  Appendix  E, 
and  complete  analytical  results  are  presented  in  Appendix  F. 
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Table  3.  Summary  of  results  of  VOC  analyses  from  the  first  sampling  round. 


Table  4.  Summary  of  results  of  VOC  analyses  from  the  second  sampling  round. 
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C.  STATISTICAL  ANALYSIS 


A  statistical  analysis  of  the  analytical  and  purge  monitoring  results  was  conducted  to 
compare  the  wells  installed  with  direct  push  technology  to  the  conventional  well  installation 
method.  The  statistical  analysis  compared  the  VOC  analytical  results  of  groundwater  samples 
collected  from  the  direct  push  installed  wells  (DPWs)  to  the  results  of  samples  collected  from  the 
conventionally  installed  wells  (CMWs).  Water  quality  parameters,  measured  and  recorded  while 
purging  the  wells  for  sampling,  were  also  compared.  In  accordance  with  the  sampling  protocol, 
these  parameters  were  measured  regularly  (every  five  to  ten  minutes)  during  purging  and 
recorded  on  the  groundwater  sampling  logs.  For  the  statistical  analysis,  the  last  measurement  of 
each  parameter  recorded  in  each  log  prior  to  sample  collection  was  used.  Only  data  from  the 
second  round  of  sampling  were  compared  in  this  fashion  due  to  influences  discussed  in  section  B 
above.  Parametric  and  non-parametric  statistical  tests  were  applied,  depending  of  the  distribution 
of  the  underlying  data. 

Paired  data  tests  are  preferred  for  comparing  the  influence  of  a  single  factor  (well 
installation  method)  on  two  populations  of  samples  that  are  also  subject  to  the  influence  of 
extraneous  factors  (e.g.,  the  location  of  the  wells  within  the  contaminant  plume  and  with  regard 
to  variation  in  the  local  hydrogeology,  the  length  and  depth  of  the  screened  interval,  etc.).  Taking 
the  observations  in  pairs,  where  the  external  influence  may  vary  from  pair  to  pair  but  is  assumed 
to  be  the  same  within  each  pair  neutralizes  the  influence  of  these  factors. 

The  work  plan  called  for  application  of  the  Student’s  t  test  on  paired  data  to  evaluate  the 
null  hypothesis  that  the  mean  of  differences  between  measurements  from  two  adjacent  wells  of 
different  types  was  equal  to  zero  (e.g.,  that  both  types  of  wells  produced  the  same  results).  The 
paired  Student’s  t  test  is  used  to  determine  if  two  sample  populations  are  statistically  different. 
That  is,  it  tests  whether  the  population  of  differences  of  paired  measurements  from  the  two  types 
of  wells  has  a  mean  of  some  value,  in  this  case  zero.  In  our  case,  one  population  is  the  analytical 
results  and  water  quality  measurements  from  the  DPWs  and  the  other  is  the  results  from  the 
CMWs.  The  Student  t  test  is  only  applicable  to  a  population  of  means  that  is  normally 
distributed,  or  can  be  transformed  to  a  normal  distribution.  The  assumption  of  normality  (and  of 
log-normality)  of  the  paired  differences  was  tested  by  application  of  the  Shapiro-Wilk  W  test. 

In  cases  where  the  population  of  differences  between  paired  well  measurements  was 
found  to  violate  the  assumption  of  normality,  and  the  data  could  not  be  log-transformed  to  a 
normal  distribution  of  differences,  the  Sign  Test  and  Wilcoxen  Signed  Rank  Test  were  applied. 
These  parametric  tests  were  also  used  where  the  number  of  non-detect  analytical  results 
precluded  the  test  for  normality. 

1.  Parametric  Tests 

The  Student’s  paired  t  test  called  for  in  the  work  plan  is  only  applicable  to  normally 
distributed  differences  of  observations.  The  assumption  of  normality  was  checked  by  applying 
the  Shapiro-Wilk  W  test  (Shapiro  &  Wilk,  pp.591-61 1)  to  both  the  differences  of  paired  well 
observations  and  to  the  differences  of  log-transformed  observations  from  each  sampling  round. 
None  of  the  sets  of  differences  on  un-transformed  data  were  found  to  be  normally  distributed  for 
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either  round  of  sampling.  Only  the  differences  of  the  log-transformed  analytical  results  for 
toluene  and  TCE  were  found  to  be  normally  distributed,  and  only  from  the  second  round  of 
sampling.  The  Student  t  test  was  performed  on  these  results.  All  other  sets  of  differences  were 
subjected  to  the  non-parametric  Sign  Test  and  Wilcoxen  Signed  Rank  Test.  Details  are  discussed 
below. 


a.  Shapiro-Wilk  W  test  for  normality 

The  differences  of  paired  observations  from  the  two  well  types,  as  well  as  the  differences 
of  log-transformed  observations,  were  subjected  to  the  Shapiro-Wilk  W  test  for  normality.  At  a 
90%  confidence  the  two-tailed  Shapiro-Wilk  test  will  reject  the  null  hypothesis  that  the  data  are 
normally  distributed  when  the  p-value  associated  with  the  W  is  less  than  0.05.  That  is,  the 
probability  (for  each  tail)  is  less  than  5  in  100  that  the  observed  deviation  from  normal  is  due 
solely  to  a  chance  occurrence  in  sampling  a  normal  population. 

As  the  results  shown  in  Table  5  below  indicate,  for  the  first  round  of  sampling,  neither  the 
paired  differences  of  the  analytical  data  nor  the  paired  differences  of  the  log-transformed 
analytical  data  were  normally  distributed.  For  the  second  round  of  sampling,  only  the  paired 
differences  of  the  logs  of  TCE  and  toluene  were  normally  distributed.  Thus  only  these  data  were 
compared  by  the  paired  Student  t  test. 


Table  5.  Results  of  Shapiro-Wilk  W  test  of  normality  applied  to  differences  of 
paired  observations  of  VOC  results  from  the  two  well  types. 


Rou 

nd  1 

Round  2  ! 

Difference 

of  Values 

Difference 

of  Values 

Analvte 

W 

■BIT fffli 

w 

K55H5 

W 

w 

■BffiWM 

Vinyl  chloride 

1,1-Dichloroethane 

Benzene 

Toluene 

o-Xylene 

trans-1 ,2-Dichloroethene 
cis-1 ,2-Dichloroethene 
Trichloroethene 

1 ,4-Dichlorobenzene 

0.308 

0.215 

0.290 

0.505 

0.443 

0.183 

0.365 

0.560 

0.196 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1 

0.482 

0.366 

0.395 

0.415 

0.381 

0.381 

0.411 

0.371 

0.381 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.557 

0.366 

0.734 

0.849 

0.386 

0.386 

0.736 

0.900 

0.386 

0.000 

0.000 

0.002 

0.056 

0.000 

0.000 

0.002 

0.217 

0.000 

n  =  31 

n  =  10  ! 

The  Shapiro-Wilk  test  was  also  applied  to  the  water  quality  monitoring  data  obtained 
during  purging  of  the  wells.  As  the  results  summarized  in  Table  6  below  indicate,  the  hypothesis 
of  normality  was  rejected  (p-value<0.05)  for  all  of  these  parameters. 
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Table  6.  Results  of  Shapiro- Wilk  W  test  of  normality  applied  to  differences  of 

paired  observations  of  water  quality  parameters  from  the  two  well  types 


Difference  of  Values 

Difference  of  Loas  1 

Parameter 

W 

D-value 

w 

D-value 

T  emperature 

0.871 

0.003 

0.908 

0.021 

Specific  Conductivity 

0.611 

0.000 

0.674 

0.000 

Dissolved  Oxygen 

0.787 

0.000 

0.908 

0.021 

nH 

_ 0.884 

0.006 

0.871 

0.003 

n  =  10  1 

b.  Student’s  paired  t  test 

The  Student  t  test  was  conducted  on  the  paired  data  that  were  found  to  pass  the 
assumption  of  normality.  The  t  test  determines  the  probability  with  which  a  normally  distributed 
underlying  population  of  some  sampled  data  set  has  a  mean  equal  to  some  value,  in  this  case 
zero.  Although  the  number  of  non-detects  and  ties  in  the  results  of  VOC  analyses  performed 
made  statistical  comparison  of  the  results  difficult,  the  results  of  toluene  and  trichloroethene  from 
Round  2  were  amenable  to  using  the  Student’s  paired  t  test. 

The  paired  t  test  is  well  suited  to  situations  where  there  are  external  influences  on  the 
measurement,  but  where  variation  due  to  external  factors  can  be  controlled  by  taking  the  data  in 
pairs.  The  experiment  is  designed  such  that  external  influences  (e.g.  contaminant  concentration, 
geochemistry,  hydrologic  regime,  screened  interval,  well  construction  details,  etc.)  may  vary 
from  pair  to  pair  but  are  presumed  to  be  the  same  within  each  pair.  A  complete  discussion  of  the 
statistical  methodology  is  presented  in  the  work  plan,  however,  the  basic  application  is  to  test  the 
null  hypothesis  that  the  mean  of  differences  between  paired  measurements  from  two  samples  is 
equal  to  some  value,  in  this  case  zero. 

The  null  hypothesis  is  expressed  as: 

H0  •  Md  ~  So 

The  value  of  the  test  statistic  is: 


where  d  is  the  mean  of  differences  between  pairs  of  measurements,  SQ  in  this  case  is  zero, 
sd  is  the  standard  deviation,  and  n  is  the  degrees  of  freedom  in  the  data  set.  The  null  hypothesis 
is  that  the  mean  of  the  differences  is  zero.  We  reject  the  null  hypothesis  Ho  when: 

t  <  ta/  ,  or  when  t>t  a/ 

%n-\ 
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Table  7  presents  the  t  statistic  and  it’s  corresponding  p-value  for  the  analytes  Toluene  and 

TCE. 


Table  7.  Results  of  Student’s  t  test  on  paired  differences  of  analytical  results  for 
toluene  and  trichloroethene  from  Round  2. 


Analvte 

95%  Con 

Interval 

t 

D-value 

Toluene 

Trichloroethene 

-0.386 

-0.294 

0.275 

0.674 

-0.380 

0.890 

0.713 

0.397 

Accept 
Accept _ 

At  95%  confidence  we  cannot  reject  the  null  hypothesis  that  the  mean  difference  between 
measurements  of  toluene  and  trichloroethene  produced  by  the  two  well  types  in  Round  2  is  zero. 
In  fact,  we  can  not  reject  this  hypothesis  with  any  confidence  above  approximately  71%  for 
toluene,  and  40%  for  TCE.  In  other  words,  any  differences  that  were  observed  between  paired 
measurements  from  the  two  well  types  are  too  insignificant  to  suggest  that  they  were  not  due  to 
chance  alone. 


2.  Non-Parametric  Statistics 

Since  most  of  the  analytical  data  were  neither  normally  distributed,  nor  could  be  log- 
transformed  to  a  normal  distribution,  and  multiple  non-detects  were  present,  a  non-parametric 
test  was  needed  to  compare  the  monitoring  results.  Two  such  tests  which  are  appropriate  to  the 
study  are  the  Sign  Test  and  the  Wilcoxen  Signed  Rank  Test.  They  are  the  non-parametric 
equivalents  to  the  Student’s  t  procedure  for  paired  data. 

a.  Sign  Test 

The  Sign  Test  is  performed  on  paired  data,  does  not  require  the  underlying  distribution  to 
be  normal  or  symmetric,  and  allows  ties  and  non-detects.  The  Sign  Test  tests  the  null  hypothesis 
that  the  median  of  the  population  of  all  possible  differences  is  zero.  That  is,  that  one  population 
is  as  likely  to  be  larger  than  the  other,  as  the  other  is  likely  to  be  larger  than  the  first.  The  inputs 
to  the  sign  test  are  the  number  of  pairs,  the  signs  of  the  differences  between  the  paired  data,  and 
the  number  of  ties.  The  difference  of  a  detected  concentration  minus  a  non-detect  is  considered 
positive,  assuming  the  same  detection  limits.  The  degrees  of  freedom  n  are  reduced  by  the 
number  of  ties;  and  the  test  statistic  B  which  is  the  sum  of  positive  differences,  is  compared  to 
lower  and  upper  limits,  l  and  u,  for  the  chosen  confidence  interval. 

The  test  was  applied  to  the  results  for  each  analyte  from  Rounds  1  and  2  and  to  each 
water  quality  parameter  from  Round  2.  The  outcome  of  the  testing  is  summarized  in  the  tables 
below.  As  shown,  in  all  cases  except  the  toluene  results  from  the  first  sampling  round,  the  p- 
value  associated  with  the  Sign  Test  is  greater  than  0.05,  signifying  (for  the  two-tailed  test)  that 
the  null  hypothesis  cannot  be  rejected  at  or  above  the  90%  confidence  interval.  In  other  words, 
with  the  one  exception  noted,  the  Sign  Test  shows  no  statistically  significant  difference  between 
the  VOC  analytical  results  produced  by  the  direct  push  well  and  those  produced  by  the 
conventional  wells. 
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Table  8.  Results  of  Sign  Test  performed  on  VOC  analyses  from  first  round  of 


sampling. 


Analvte 

n 

Below 

Eaual 

Above 

D-value 

Median 

Vinyl  Chloride 

6 

24 

1 

0.125 

0.000 

1 , 1  -Dichloroethcne 

31 

3 

28 

0 

0.250 

Benzene 

31 

5 

18 

8 

0.581 

0.000 

Toluene 

31 

5 

10 

16 

0.027 

0.175 

Xylene  (o) 

31 

6 

22 

3 

0.508 

trcns-1 ,2-Dichloroethene 

31 

9 

8 

14 

0.405 

0.000 

as-1 ,2-Dichloroethene 

31 

8 

14 

1.000 

0.000 

T  richloroethene 

31 

13 

4 

1.000 

0.000 

_ 

_ L L. 

7 

0.541 

0.000 

Table  9.  Results  of  Sign  Test  performed  on  VOC  analyses  from  second  round  of 
sampling. 


Analvte 

n 

Below 

Eaual 

Above 

inn 

Median 

Vinyl  Chloride 

10 

3 

7 

0 

0.250 

0.000 

1 , 1  -Diehl  or  oethcne 

10 

1 

9 

0 

1.000 

0.000 

Benzene 

10 

2 

5 

3 

1.000 

0.000 

Toluene 

10 

3 

5 

2 

1.000 

0.000 

Xylene  (o) 

10 

2 

8 

0 

0.500 

0.000 

trcns-1 ,2-Dichloroethene 

10 

2 

8 

0 

0.500 

0.000 

as-1 ,2-Dichloroethene 

10 

6 

3 

1 

0.125 

-0.610 

T  richloroethene 

10 

6 

1 

3 

0.508 

-1.450 

_ 1Q_ 

_ 2_ 

8 

_ Q_ 

0.500 

0.000 

Table  10.  Results  of  Sign  Test  performed  on  water  quality  parameters  from  second 
round(s)  of  sampling. 


Parameter 

n 

Below 

Eaual 

Above 

Median 

T  emperature 

27 

13 

0 

14 

1.000 

0.590 

S  peat  ic  Conductivity 

27 

1 1 

6 

10 

1.000 

0.000 

Disol  ved  Oxygen 

27 

16 

0 

11 

0.442 

-0.130 

pH 

27 

14 

0 

13 

1.000 

-0.010 

T  urbdtv _ 

22 

IBhiiii 

1 

_ LL_ 

1.000 

0.800 
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b.  Wilcoxen  Signed  Rank  Test 

The  Wilcoxen  Rank  Sum  Test  is  used  also  to  test  for  a  shift  a  central  tendency  (mean) 
between  two  paired  populations.  Like  the  Sign  Test,  the  Wilcoxen  Rank  Sum  Test  does  not 
require  the  underlying  distribution  to  be  normal  or  symmetric,  and  allows  ties  and  non-detects. 
However,  the  Wilcoxen  test  is  more  powerful  than  the  Sign  Test  because  it  also  considers  the 
magnitude  of  the  paired  differences,  whereas  the  Sign  Test  does  not.  To  apply  the  signed  rank 
test  for  each  analyte,  the  differences  between  paired  results  from  the  two  well  types  are  ranked  by 
the  magnitude  of  the  differences  without  regard  to  their  sign.  The  ranks,  however,  are  assigned 
the  sign  of  the  differences,  and  the  test  statistic  T  is  calculated  as  the  sum  of  the  positive  ranks. 
Absolute  ties,  such  as  a  pair  of  analytical  non-detects,  are  dropped  from  the  set,  reducing  the 
degrees  of  freedom  n  by  one  for  each  tie  discarded.  The  results  of  the  test  on  differences  of  VOC 
analytical  results  from  each  round  of  sampling  are  summarized  in  the  tables  below. 

In  all  cases  except  the  toluene  results  from  the  first  sampling  round,  the  p-value 
associated  with  the  test  statistic  T  is  greater  than  0.05,  signifying  (for  the  two-tailed  test)  that  the 
null  hypothesis  cannot  be  rejected  at  or  above  the  90%  confidence  interval.  In  other  words,  with 
the  one  exception  noted,  there  is  no  statistically  significant  difference  between  the  VOC 
analytical  results  produced  by  the  two  types  of  wells.  These  results  of  the  Wilcoxen  Signed  Rank 
Test  agree  with  those  of  the  Sign  Test  discussed  above. 


Table  11.  Results  of  Wilcoxen  Signed  Rank  Test  performed  on  results  of  VOC 
analyses  from  first  round  of  sampling. 


n 

nfor 

Test 

T 

D-value 

Estimated 

Median 

Analvte 

Vinyl  Chloride 

31 

7 

7 

0.272 

0.000 

1 , 1  -Dichloroefhcne 

31 

3 

0 

0.181 

0.000 

Benzene 

31 

13 

62 

0.263 

0.000 

Toluene 

31 

21 

184 

0.018 

0.562 

Xylene  (o) 

31 

9 

18 

0.636 

0.000 

trcns-1 ,2-Dichloroethene 

31 

23 

186 

0.149 

0.117 

ds-1 ,2-Dichloroethene 

31 

17 

79 

0.925 

0.000 

T  richloroethene 

31 

27 

180 

0.838 

-0.015 

1 .4-Dichlorobenzene _ 

31 

24 

124 

0.466 

-0.188 
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Table  12.  Results  of  Wilcoxen  Signed  Rank  Test  performed  on  results  of  VOC 
analyses  from  second  round  of  sampling. 


n 

nfor 

Test 

T 

D-value 

Estimated 

Median 

Analvte 

Vinyl  Chloride 

10 

3 

0 

0.181 

0.000 

1 , 1  -Dichlaoethcne 

10 

1 

0 

1.000 

0.000 

Benzene 

10 

5 

6 

0.787 

0.000 

T  duene 

10 

5 

6 

0.787 

0.000 

Xylene  (o) 

10 

2 

0 

0.371 

0.000 

trcns-1 ,2-Dichloroethene 

10 

2 

0 

0.371 

0.000 

as-1 ,2-Dichloroethene 

10 

7 

6 

0.205 

-1.100 

T  richloroethene 

10 

9 

10 

0.155 

-1.450 

_ m_ 

2 

0 

0.371 

0.000 

The  toluene  results  from  round  1  indicate  a  p-value  of  0.018,  or  that  the  null  hypothesis 
can  be  rejected  at  the  96%  confidence  interval.  The  Sign  Test  yielded  a  similar  result.  Possible 
reasons  for  this  finding,  not  reproduced  in  the  second  round,  are  discussed  in  the  conclusions 
section. 


Table  13.  Results  of  Wilcoxen  Signed  Rank  Test  performed  on  water  quality 
parameters  from  second  round(s)  of  sampling. 


n 

n  for 

Test 

T 

D-value 

Estimated 

Median 

Parameter 

T  emperature 

27 

27 

208 

0.665 

0.075 

Speafic  Conductivity 

27 

21 

122 

0.848 

0.000 

Disdved  Oxygen 

27 

27 

171 

0.665 

-0.088 

pH 

27 

27 

167 

0.605 

-0.035 

T  urbdty _ 

22 

21 

103 

0.664 

-0.870 
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SECTION  V 


CONCLUSIONS  &  RECOMENDATIONS 


A.  WELL  COMPARISON 

The  direct  push  wells  (DPWs)  were  found  to  produce  the  same  results  as  the 
conventionally  installed  wells  (CMWs),  in  terms  of  both  VOC  analytical  samples  and  water 
quality  monitoring  during  well  purging.  With  one  non-reproducible  exception  as  noted,  no 
statistically  significant  difference  was  found  in  the  performance  of  DPWs  as  compared  to  CMWs 
for  the  two  monitoring  rounds  conducted.  This  conclusion  is  demonstrated  in  the  p-value  of  the 
statistical  results  presented  in  the  previous  section.  The  p-value  of  a  test  statistic  indicates  how 
often  by  chance  alone  we  would  expect  to  produce  the  observations  that  we  did  if  the  null 
hypothesis  about  the  underlying  distribution  from  which  we  sampled  is  true.  In  this  study,  for 
instance,  a  p-value  of  0.007  would  mean  that  if  the  choice  of  well  type  truly  does  not  produce  a 
difference  in  analytical  results,  then  by  chance  alone  we  would  observe  the  differences  that  we 
did  see  7  out  of  1000  times  that  we  sampled.  The  actual  finding  was  that,  except  in  one  instance, 
the  p-value  for  each  of  the  tests  comparing  the  DPW  monitoring  results  to  those  of  CMWs  never 
fell  below  0.05.  This  indicates  that  at  the  90%  confidence  level,  we  can  not  reject  the  null 
hypothesis  that  the  two  well  types  perform  equally. 

The  exception  noted  was  for  the  analytical  results  of  toluene  observed  in  the  first  round  of 
sampling,  and  was  not  re-produced  in  the  second  round.  Therefore,  we  can  not  conclude  that  the 
results  are  consistently  different  for  toluene. 

The  results  from  this  phase  of  the  study  provide  significant  evidence  that  performance  of 
direct  push  monitoring  wells  is  at  least  as  good  as  conventionally  auger-drilled  wells.  However 
this  study  was  limited  in  the  extent  of  geologic  conditions,  duration  (number  of  sampling 
rounds),  well  materials,  well  configuration,  and  chemical  constituents.  To  provide  the  necessary 
supporting  data  to  continue  the  validation  of  direct  push  wells,  future  studies  should  be 
conducted  to  account  for  these  limiting  factors. 

Additionally,  due  to  cost  constraints,  the  low  number  of  degrees  of  freedom  provided  by 
the  sample  sets  limited  the  power  of  the  statistical  tests  applied,  especially  where  non-detects 
were  prevalent  in  the  analytical  data.  With  fewer  degrees  of  freedom,  the  variability  in  the  sample 
sets  diminishes  the  ability  to  discern  statistically  significant  differences.  For  instance,  the  second 
round  of  sampling  provided  only  ten  degrees  of  freedom,  which  is  the  minimum  recommended 
for  use  of  either  the  Student’s  t  test  or  the  Wilcoxen  Signed  Rank  Test.  Any  future  study  or 
continuation  of  this  study  should  be  designed  to  provide  more  independent  samples  of  paired 
data  with  fewer  analytical  non-detects. 

For  analytes  present  at  close  to  or  below  detection  limits,  the  correlation  between  well 
types  tended  to  be  less  than  for  analytes  present  at  higher  concentrations.  This  is  likely  due  to  the 
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influence  of  extraneous  or  uncontrolled  factors  on  the  data,  (such  as  analytical  precision, 
geologic  variation,  and  unintended  minor  discrepancies  in  screening  intervals),  being  more 
dominant  at  lower  concentrations  than  at  higher  concentrations. 

Natural  variability  in  contaminant  concentrations  observed  at  any  given  well  is  also  an 
influence  on  the  correlation  between  wells  in  a  pair.  For  instance,  the  Hanscom  AFB 
Environmental  Engineer  noted  that  at  well  OW2-6,  significant  variation  has  been  observed  in  the 
same  well  over  time.  Considerable  differences  were  observed  in  the  analytical  results  of  samples 
collected  from  this  well  pair  during  the  second  sampling  event  where  as  little  discemable 
difference  was  observed  from  the  first  sampling  event.  For  this  reason,  it  would  be  advantageous 
to  obtain  samples  from  each  well  in  a  pair  over  a  large  number  of  sampling  events,  and  compare 
the  distribution  of  analytical  results  over  time  from  one  well  to  that  of  the  other.  In  this  way,  the 
variability  (or  consistency)  of  results  from  the  two  well  types  can  be  compared,  as  well  as  their 
central  tendency. 

A  wider  range  of  geologic  conditions  and  chemical  constituents  can  be  incorporated  into 
future  studies  by  expanding  the  initiated  program  to  include  multiple  sites  with  differing  geology 
and  chemical  constituent  conditions.  Other  DOD/DOE/EPA  contamination  concerns  include 
metals,  special  fuels  and  additives  (MTBE),  nitroaromatics,  and  explosives.  Additionally,  future 
studies  should  be  conducted  that  include  more  sampling  rounds  over  a  longer  period  of  time. 

This  will  allow  the  comparability  of  well  types  to  be  evaluated  in  the  context  of  long-term 
performance  to  potentially  provide  additional  support  for  the  use  of  direct-push  wells  in  long¬ 
term  monitoring. 

Future  studies  should  consider  additional  direct  push  well  configurations,  such  as  micro 
wells.  Micro-wells  better  exploit  the  advantages  of  direct  push  methods  because  they  can  be 
installed  to  greater  depths  and  can  provide  assessment  of  groundwater  conditions  with  higher 
spatial  precision  than  can  large  diameter  conventional  wells  with  long  screen  intervals. 
Additionally,  micro-wells  can  include  a  sand  pack  around  the  wells  and  mud  block  above  the 
screened  interval  to  address  potential  end-user  concern  for  inclusion  of  this  feature. 

The  work  conducted  on  this  study  provides  valuable  experience  for  installing  wells  for 
the  purpose  of  long  term  monitoring.  This  report  and  the  attached  Work  Plan  (Appendix  A)  are 
suitable  for  use  in  developing  an  ASTM  standard  for  direct  push  technology  well  installation. 

B.  WELL  COST 

In  general  direct  push  technology  has  been  shown  to  reduce  site  characterization  costs 
including  costs  associated  with  monitoring  well  and  monitoring  point  installation.  However,  a 
detailed  cost  comparison  is  often  difficult  to  accomplish  due  to  the  differences  in  data  products 
produced  during  well  installation,  (CPT  profiles  vs.  blow  counts  and/or  geologist  boring  logs), 
and  the  scarcity  of  precise  cost  information  for  existing  conventionally  installed  wells.  Although 
a  cost  analysis  was  not  a  component  of  this  study,  future  studies  should  include  a  planned  cost 
comparison  component.  If  conducted  where  detailed  cost  information  is  available  for  existing 
conventionally  installed  wells,  it  should  provide  the  data  necessary  to  conduct  a  cost  comparison. 
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MONITORING  POINT  ASSESSMENT  WORK  PLAN 

INTRODUCTION 

BACKGROUND 

This  Work  Plan  is  presented  in  response  to  Contract  Number  F08037-98-C6002  SSG 
Sub-task  32.03S  issued  to  Applied  Research  Associates,  Inc.,  by  the  United  States  Air  Force 
Armstrong  Laboratory  (AL/EQA).  Presented  in  this  Work  Plan  are  the  procedures  and 
information  required  for  groundwater  sampling  and  analysis  in  support  of  the  assessment  of 
CPT-installed  monitoring  wells,  and  statistical  methods  to  compare  water  samples  obtained  from 
conventional  monitoring  wells  and  direct  push  wells.  Also  included  in  this  work  plan  are  the 
procedures  for  monitoring  well  installation  using  Cone  Penetration  Technology  (CPT).  Although 
this  phase  of  work  was  completed  during  the  initial  project  it  is  included  for  reference  on  how  the 
wells  were  installed.  The  Work  Plan  is  designed  to  generate  field  and  analytical  results  that  are 
reliable  and  achieve  the  quality  control  requirements.  The  Work  Plan  is  composed  of  an 
experimental  design,  a  field  program  and  an  analytical  program.  Quality  Assurance/Quality 
Control  (QA/QC)  is  addressed  in  the  Quality  Assurance  Project  Plan  (QAPP)  presented  in 
Appendix  E.  The  field  program  defines  the  methods  necessary  for  installation  of  monitoring 
wells  and  proper  collection  of  groundwater  samples  and  associated  field  data.  The  analytical 
program  designates  the  chemical  analytical  laboratory  to  perform  the  analyses  and  identifies  the 
samples  to  be  collected  and  the  type  of  chemical  analyses  to  be  performed.  The  QA/QC  program 
defines  measures  for  maintaining  criteria  of  data  quality.  The  Work  Plan  also  provides  a  required 
list  of  submittals  and  a  schedule  to  complete  the  work. 

PROJECT  OBJECTIVES  AND  PURPOSE 

There  are  almost  4,300  Air  Force  hazardous  waste  sites  with  anticipated  cleanup  and 
monitoring  costing  billions  of  dollars.  In  hazardous  waste  site  assessments  it  is  necessary  to 
detect,  delineate,  and  identify  contaminants  and  to  further  characterize  subsurface  conditions. 
Current  practice  often  requires  multiphase  efforts  with  many  visits,  using  geophysical  methods  as 
well  as  soil  borings  and  monitoring  well  installations.  Site  characterization  and  monitoring 
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contributes  to  one-third  or  more  of  the  total  remediation  costs.  The  objective  of  this  effort  is  to 
validate  the  use  of  CPT-installed  monitoring  wells  for  monitoring  groundwater  quality. 

CPT-installed  monitoring  point  assessment  will  involve  a  rigorous  sampling  effort  to 
establish  a  database  of  water  quality  chemical  analytical  results  comparing  samples  from 
conventionally  installed  monitoring  wells  with  CPT-installed  monitoring  points.  There  has  been 
one  sampling  round  conducted  during  May  and  June  of  1997.  The  goal  is  to  obtain  funding  each 
year  to  continue  sample  for  seven  sampling  rounds.  A  statistical  model  has  be  developed  to 
determine  if  enough  wells  have  been  used  in  the  study,  if  enough  samples  have  been  collected, 
and  to  determine  with  statistical  confidence  if  groundwater  samples  from  CPT-installed 
monitoring  points  yield  analytical  results  comparable  to  those  obtained  from  conventional 
monitoring  wells.  All  samples  will  be  collected  and  analyzed  according  to  regulatory 
requirements  to  ensure  the  results  of  the  experiment  are  valid.  A  major  goal  of  this  effort  is  to 
validate  the  use  of  CPT-installed  monitoring  points  for  regulatory  monitoring.  Although  CPT- 
installed  monitoring  points  have  been  accepted  by  the  EP  A  for  characterization  of  a  groundwater 
contamination  plume,  there  is  little  data  on  the  long  term  performance  of  these  wells  (EPA 
1996).  Additionally,  there  is  little  data  to  support  the  use  of  CPT-installed  monitoring  points  for 
characterization  or  long  term  monitoring.  The  results  of  this  study  will  provide  this  needed 
information,  ultimately  leading  to  widespread  acceptance  of  the  use  of  CPT-installed  monitoring 
points  by  groundwater  professionals. 

SITE  DESCRIPTION 

The  Direct  Push  Monitoring  Point  Assessment  Program  is  to  take  place  at  two  operable 
units  (OU),  OU-1  and  OU-3  of  Hanscom  Field  and  Hanscom  Air  Force  Base  (AFB)  (Figure  1). 
Hanscom  AFB  and  Hanscom  Field  are  situated  approximately  14  miles  northwest  of  Boston, 
Massachusetts,  in  the  towns  of  Bedford,  Concord  and  Lincoln.  Hanscom  Field  is  a  civilian 
airport  currently  operated  by  the  Massachusetts  Port  Authority  (Massport).  Hanscom  AFB  is  a 
military  installation  located  adjacent  to  and  southeast  of  the  airfield. 

Prior  to  1974,  Hanscom  Field  was  used  as  a  military  airport  by  the  Air  Force.  During  this 
time,  hazardous  substances  were  generated  by  support  operations  and  disposed  of  at  different 
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sites  on  the  airfield.  In  addition,  flammable  materials  were  ignited  and  extinguished  during  fire 


Figure  1.  Hanscom  AFB  and  Hanscom  Field  test  site  locations.  Hydrogeologic  Setting. 
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training  exercises  performed  at  selected  sites  on  the  airfield.  These  sites,  contained  in  OU-1,  are 
as  follows: 

Site  1 :  Fire  Training  Area  II 

Site  2:  Paint  Waste  Disposal  Area 

Site  3:  Jet  Fuel  Residue/Tank  Sludge  Disposal  Area 

Site  5:  Fire  Training  Area  I. 

To  assess  potential  soil  and  groundwater  contamination  associated  with  these  previous 
activities,  Haley  and  Aldrich,  Inc.  (H&A)  completed  a  remedial  investigation  culminating  in  a 
report  (“Installation  Restoration  Program,  Phase  IV-A,  Remedial  Investigation  Report  for  Sites 
1-5  of  Area  1”)  dated  May  1988.  This  assessment  detected  volatile  organic  compounds  in 
groundwater  in  three  separate  aquifers.  In  response  to  these  findings,  a  groundwater  treatment 
facility  was  installed  at  the  airfield.  The  treatment  facility  consists  of  three  collection  trenches 
located  at  Sites  1,2,  and  3,  and  four  bedrock  interceptor  wells  located  along  the  northern 
Hanscom  Field  property  boundary.  Collected  groundwater  is  pumped  to  an  air  stripping  tower, 
treated,  and  then  routed  to  a  drainage  ditch,  which  discharges  into  the  wetlands  to  the  north, 
and/or  routed  to  recharge  basins  at  Sites  2  and  3,  where  it  is  reintroduced  to  the  groundwater. 
Currently,  groundwater  is  being  collected  from  each  of  the  installed  trenches  and  bedrock 
interceptor  wells. 

Conventional  wells  will  be  selected  from  Sites  1  &  2  of  OU-1  listed  above  and  from  Site 
21  of  OU-3.  Site  21,  also  known  as  the  Fuels  Site  for  this  study,  is  located  on  Hanscom  AFB, 
southeast  of  the  airfield  (Figure  1).  Site  21  was  formerly  used  for  fuel  and  gasoline  storage  and 
distribution.  Between  1945  and  1973  the  site  was  used  for  jet  fuel  and  aviation  gasoline,  and 
during  the  1970s  the  site  was  only  used  for  heating  and  fuel  oils.  During  this  period,  several 
spills  were  identified  in  the  vicinity  of  former  buildings  and  areas  of  this  site.  In  1990  the  storage 
tanks  were  removed  and  the  land  is  now  in  use  as  a  general  storage  area.  In  September  of  1995,  a 
soil  vapor  extraction  and  passive  groundwater  collection  system  began  operation  to  remove 
subsurface  contamination. 

HYDROGEOLOGIC  SETTING 

Hanscom  Field  is  located  on  a  flat-lying  plain  with  a  general  relief  of  less  than  10  ft  over 
a  distance  of  approximately  3  miles.  This  feature  is  an  ancient  lake  basin  that  was  formed  and 
subsequently  filled  in  by  sediment  during  the  last  phase  of  glaciation  in  New  England.  The  plain 
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extends  beyond  OU-1  to  the  north  and  west.  To  the  south  and  east,  this  plain  is  bounded  near  the 
limit  of  OU-1  by  low  lying  hills  of  glacial  till  and  gravel.  Other  topographic  features  include 
Hartswell  Hill  and  Pine  Hill.  These  are  till-covered,  isolated  hills  located  at  the  northern  and 
western  boundaries  of  OU-1,  respectively.  The  hills  provide  a  relief  of  approximately  100  ft 
above  the  surrounding  plain. 

The  principal  drainage  features  in  the  vicinity  of  OU-1  are  the  Shawsheen  River,  which 
originates  in  the  east  end  of  the  air  field  and  flows  toward  the  northeast,  and  Elm  Brook,  which  is 
located  west  of  the  airfield  and  ultimately  flows  northwest  and  into  the  Shawsheen  River  (Figure 
1).  Surface  runoff  at  Hanscom  Field  is  controlled  by  a  storm  drain  system  that  includes  drainage 
ditches,  culverts,  and  subdrains.  This  system  drains  into  Elm  Brook,  the  Shawsheen  River  and 
the  wetlands  northeast  of  OU-1. 

Test  borings  completed  during  an  Installation  Restoration  Program  have  identified  three 
principle  soil  deposits  underlying  OU-1.  From  upper  to  lower,  these  soils  are  an  outwash 
section,  a  lacustrine  section,  and  a  till  section.  The  till  section  is  deposited  above  bedrock, 
consisting  primarily  of  granite,  with  lesser  amounts  of  quartz  diorite  and  gneiss. 

The  upper  most  outwash  section  measures  0  ft  to  33  ft  in  thickness  and  consists  primarily 
of  fine  sand.  Locally  this  unit  is  composed  of  medium  to  coarse  sand  with  lesser  amounts  of 
gravel.  The  underlying  lacustrine  section  consists  of  interbedded  silt,  clay,  and  fine  sand.  The 
unit  varies  in  thickness  from  0  ft  to  60  ft.  Beneath  the  lacustrine  section  is  a  till  deposit  which 
locally  grades  into  a  lower  outwash  unit.  This  unit  measures  from  0  ft  to  88  ft  in  thickness. 

These  geological  units  define  three  separate  aquifers.  The  outwash  section  comprises  the 
area's  near-surface  unconfined  aquifer.  The  till  section,  positioned  beneath  a  thick  sequence  of 
lacustrine  clay,  silt  and  fine  sand,  forms  a  lower,  semi  confined  aquifer.  A  third  aquifer  has  been 
encountered  by  monitoring  wells  installed  into  bedrock. 
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CPT  TECHNOLOGY  DESCRIPTION 

The  Cone  Penetrometer  Test  (CPT)  was  originally  developed  in  the  Netherlands  in  about 
1934  for  geotechnical  site  investigations.  The  original  cones  involved  mechanical  measurements 
of  the  penetration  resistance  on  a  conical  tip.  A  friction  sleeve  was  added  in  1965  (Begemann, 
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1965).  Electronic  measurements  were  added  in  1948  and  improved  in  1971  (de  Reister,1971). 
Pore  pressure  probes  were  introduced  in  1975  (Torstensson,  1975  and  Wissa  et  al.,  1975), 
initially  as  independent  sensors,  but  were  soon  incorporated  with  the  cone  penetrometer 
instrumentation.  The  modem  CPT  probe  contains  the  primary  geotechnical  sensors  for  tip  stress, 
sleeve  friction,  pore  pressure  along  with  options  of  an  inclinometer  to  measure  the  tilt  of  the 
probe,  resistivity,  soil  moisture,  soil  pH,  and  redox  potential.  The  standard  10cm  cone  is  used 
widely  in  Europe  for  geotechnical  investigations  due  to  the  soft  nature  of  many  of  the  European 
soils.  In  the  United  States,  significant  efforts  have  been  made  to  develop  more  robust  CPT 
probes,  suitable  for  use  in  the  stiffer  United  States  soils  (especially  in  the  western  states).  Due  to 
the  high  cost  of  drilling  at  their  contaminant  sites,  both  the  Departments  of  Defense  and  Energy 
have  aggressive  programs  to  develop  chemical  sensors  and  sampling  methods  for  the  minimally 
intrusive  CPT  (Bratton,  et  al.,  1993;  Gildea,  et  al.,  1995;  Montgomery,  et  al.,  1996;  Farrington 
and  Bratton,  1997). 

Major  components  of  the  modem  cone  penetrometer  system  are  the  instrumented  probe, 
the  instrumentation  conditioning  and  recording  system,  the  hydraulic  push  system,  and  the 
vehicle  on  which  the  system  is  mounted.  The  common  configuration  provides  the  reaction  mass 
for  a  hydraulic  push  force  of  about  20  tons  (1 8,000  Kg).  Standardization  for  geotechnical 
applications  of  the  cone  penetration  test  was  established  by  the  American  Society  of  Testing  and 
Materials  in  1986.  This  standard  allows  for  a  probe  diameter  of  1.44  or  1.75  inches  (3.658  cm  or 
4.445  cm). 

Using  the  cone  penetrometer  for  environmental  site  characterization  represents  a 
relatively  recent  application  of  the  technology.  Significant  advantages  of  the  CPT  include: 
eliminating  drilling  wastes  and  the  need  for  treatment  and  disposal  of  drill  spoils  as  hazardous 
material;  providing  continuous  data  on  the  subsurface  stratigraphy  in  real  time;  identifying  thin 
layers  of  significantly  different  hydraulic  conductivity;  eliminating  the  possibility  of  the  crew 
being  exposed  to  the  potentially  hazardous  material;  reducing  the  possibility  of  cross¬ 
contamination  (by  pressure  grouting  the  hole  as  the  probe  is  withdrawn);  and  speed,  when 
compared  to  conventional  drilling  and  sampling.  CPT  is  an  excellent  platform  for  making 
continuous  measurements  of  contaminant  information  with  depth,  is  useful  for  pushing 
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monitoring  sensors  into  the  subsurface,  for  installing  monitoring  wells  and  points,  and  for  taking 
gas,  water,  or  soil  samples  for  environmental  testing. 
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EXPERIMENTAL  DESIGN 


INTRODUCTION 

The  Direct  Push  Monitoring  Point  Assessment  is  an  experiment  to  determine  whether  or 
not  groundwater  samples  collected  from  CPT-installed  wells  produce  the  same  analytical  results 
as  groundwater  samples  collected  from  conventionally  installed  wells.  This  section  discusses  the 
design  of  that  experiment.  An  experimental  design  was  completed  to  ensure  that  the  data 
obtained  during  this  experiment  can  be  used  to  support  any  conclusions  drawn  from  this 
experiment.  This  section  explains  the  reasoning  behind  the  chosen  types  of  wells,  analytical 
methods,  sample  collection  methods  and  statistical  analysis.  It  does  not  describe  the  procedural 
details  associated  with  conducting  the  tasks  of  well  installation,  groundwater  sampling  or 
laboratory  analysis.  These  procedures  are  discussed  in  the  Field  and  Analytical  Program 
sections. 

EXPERIMENT  HYPOTHESIS 

The  basic  experiment  is  the  comparison  of  a  set  of  parameters  found  in  groundwater 
samples  collected  from  two  separate  wells  installed  by  different  methods.  The  hypothesis  is  that 
there  will  be  no  difference  or  that  there  is  a  systematic  difference  and  that  the  results  between  the 
two  wells  can  be  correlated.  By  collecting  a  large  number  of  samples  and  analyzing  the  samples 
for  various  parameters,  statistics  can  be  used  to  determine  within  a  certain  confidence  interval 
whether  or  not  the  hypothesis  is  valid. 

MONITORING  WELLS 

Since  this  experiment  is  comparing  conventionally  installed  monitoring  wells  to 
CPT-installed  monitoring  wells,  a  description  of  the  two  types  of  wells  is  warranted. 
Conventional  monitoring  wells  are  installed  by  first  drilling  a  bore  hole  and  removing  the  soil 
from  the  ground.  The  bore  hole  is  held  open  by  the  hollow  stem  augers  that  are  used  to  bore  the 
hole.  The  well  casing  is  typically  constructed  of  schedule  40  PVC  (Polyvinyl  Chloride)  but  may 
also  be  constructed  of  steel  or  stainless  steel.  Well  casings  are  typically  2  or  4  inches  in  diameter 
but  may  vary  from  one-half  inch  to  8  inches  or  larger.  The  well  casing  is  lowered  down  inside 
the  hollow  stem  auger  to  the  design  depth  and  a  sand  backfill  is  packed  around  the  screen 
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section.  Above  the  screen  section  a  seal  is  typically  installed  to  prevent  migration  from  geologic 
units  above  the  screen  down  along  the  well  casing.  This  seal  is  typically  two  to  four  feet  in 
thickness  and  constructed  of  bentonite.  The  remainder  of  the  hole  is  back  filled  with  a  cement 
grout  and  a  concrete  cap  is  installed  at  the  surface. 

CPT-installed  wells  are  pulled  into  the  ground  with  the  CPT  rods  and  the  weight  of  the 
CPT  truck  as  reaction  mass.  The  details  of  the  installation  procedure  are  discussed  in  the  field 
program.  With  CPT-installed  wells  the  choices  for  casing  size  are  limited  as  compared  to 
conventional  wells,  since  the  well  material  has  to  either  fit  inside  the  push  rods  or  fit  closely 
around  the  outside  of  the  rods.  Casing  sizes  are  typically  3/4-inch,  1  ‘/2-inch  or  2-inch  nominal 
diameter.  CPT-installed  wells,  which  are  1  Vi  inches  or  larger  do  not  have  any  type  of  sand  pack 
back  fill.  The  Vi-inch  wells  may  have  a  sand  pack  since  the  well  is  carried  into  place  on  the 
inside  of  the  rods.  The  sand  pack  would  take  the  place  of  the  rods  as  the  rods  are  extracted. 

The  well  screen  section  on  both  wells  varies  in  length  depending  on  the  requirements  of 
the  well.  Openings  in  the  screen,  typically  called  slots,  allow  the  water  to  pass  into  or  out  of  the 
well.  The  slots  are  designated  by  the  width  of  the  slot,  typically  0.010  inch  or  0.020  inch 
(10-Slot  or  20-Slot  respectively). 

In  designing  the  experiment,  the  number  of  variables  influencing  the  groundwater 
samples  was  minimized  to  limit  the  comparison  to  the  installation  technique  and  the  not  the  well 
configuration.  For  that  reason,  the  geometry  of  the  CPT-installed  wells  was  matched  as  closely 
as  possible  to  that  of  the  conventionally  installed  wells  existing  at  the  sites.  The  conventionally 
installed  monitoring  wells  at  Hanscom  AFB  and  Hanscom  Field  are  typically  2-inch  diameter 
schedule  40  PVC  wells  with  a  10-slot  (.010-inch)  or  20-slot  (0.020-inch)  screen  size;  the  screen 
length  varies.  Table  1  contains  a  list  of  wells  installed  at  Sites  1  and  2  of  OU-1  and  Site  21  of 
OU-3  showing  the  well  and  screen  construction. 
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Table  1.  List  of  Potential  Wells  for  Sites  1, 2  and  21  with  Well  Properties. 


Direct  Push  Wells 


Conventional  Wells 


Screen 


Total  Top  Bottom  Slot 

Depth  Depth  Depth  Size 

(feet  B.G.S.:  (feet  B.G.S.:  (feet  B.G.S.]  (inches) 


Site  No.  1  &  2 
B101-MW 

2 

3.2 

3.7 

21.83 

2.15 

18.55 

3.28 

18.50 

B102-MW 

1-2 

21.3 

3.9 

u 

17.23 

4.35 

14.19 

3.28 

14.00 

B105-MW 

2 

86.6 

94.8 

5.0 

18.13 

11.57 

14.85 

3.28 

15.00 

B107-MW 

2 

1.7 

4.9 

2.8 

17.21 

4.09 

13.93 

3.28 

14.00 

B109-MW 

2 

38.2 

26.2 

62.61 

59.33 

62.61 

no 

69.00 

B130-MW 

2 

73.4 

U  -  7/96 

17.15 

4.03 

13.87 

3.28 

14.00 

B238-MW 

1 

H 

7.0 

5.7 

U 

10.27 

4.09 

10.65 

no 

12.00 

B241(S) 

1-2 

3.7 

12.2 

u 

18.25 

5.13 

14.97 

3.28 

17.00 

RAP1-4S 

1 

5.2 

7.6 

2.1j  -  7/96 

14.63 

1.87 

14.99 

no 

14.70 

RAP1-6S 

1 

H 

4.9 

61.1 

27.0 

17.88 

1.83 

14.95 

3.28 

14.50 

RAP2-2S 

2 

H 

662.5 

105.5 

1.3-7/96 

22.84 

3.16 

19.56 

3.28 

19.90 

RAP2-2T 

2 

H 

948.9 

1039.7 

1400.0 

62.19 

55.63 

62.19 

no 

75.30 

RAP2-3S 

2 

H 

3.1 

54.7 

u  -  7/96 

27.00 

0.76 

23.72 

3.28 

23.60 

RAP2-4S 

2 

76.7 

68.0 

24.52 

4.84 

24.52 

no 

25.00 

OW2-1 

2 

127.5 

107.2 

18.18 

11.62 

14.90 

3.28 

15.00 

OW2-4 

2 

3623.7 

25.2 

33.35 

23.51 

30.07 

3.28 

30.00 

OW2-6 

2 

4288.9 

4224.1 

23.10 

13.26 

19.82 

3.28 

20.00 

OW2-7 

2 

32.9 

213.0 

23.49 

13.65 

20.21 

3.28 

20.00 

RFW-11 

2 

319.0 

135.7 

21.0 

20.34 

7.22 

17.06 

3.28 

17.20 

Site  No.  21 

B39 

B42 

MWZ-5 

MWZ-6 

MWZ-7 

MWZ-11 

MWZ-12;r 

MWZ-17 

ow-2  ; 


There  are  some  minor  differences  between  the  CPT-installed  wells  and  the  conventionally 
installed  wells.  During  CPT  well  installation  the  stresses  on  the  PVC  well  material  are  great,  so 
typically  schedule  80  PVC  is  used  instead  of  schedule  40  PVC.  This  results  in  a  small  difference 
in  well  inner  diameter.  All  of  the  CPT-installed  wells  have  a  slot  size  of  0.020  inches.  We  have 
found  that  with  the  larger  slot  size  we  can  more  efficiently  remove  the  fines  from  the  geologic 
material  during  the  well  development  stage.  Since  a  CPT-installed  well  does  not  have  a  sand 
pack  around  the  well,  aggressive  well  development  was  performed  to  remove  the  fines  from  the 
material  effectively  creating  a  natural  sand  pack  around  the  well.  Also,  in  some  cases  a  silt  trap 
will  be  installed  on  the  CPT-installed  wells  even  when  one  does  not  exist  on  the  conventionally 
installed  well.  Installing  a  silt  trap  is  common  practice  and  particularly  helps  maintain  the 
effective  screen  area  in  CPT-installed  wells.  On  the  conventionally  installed  wells  a  silt  trap  may 
not  have  been  installed  if  the  geologic  material  has  a  low  silt  content.  In  this  case  a  silt  trap 
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would  not  be  needed  because  of  the  clean  sand  pack  installed  around  drilled  well  screens.  CPT- 
installed  wells  do  not  have  a  sand  pack  around  the  screen  to  reduce  silt  infiltration  so  even  low 
silt  content  material  will  have  silt  infiltration  and  the  silt  trap  allows  the  silt  to  collect  below  the 
screen  interval  away  from  the  sampling  zone.  A  circumstance  in  which  a  silt  trap  will  not  be 
installed  on  the  CPT-installed  wells  would  be  when  the  bottom  of  the  screen  of  the  existing  well 
was  installed  at  the  bedrock  elevation.  In  this  situation  the  bottom  of  the  screen  of  the  CPT- 
installed  well  would  also  be  installed  as  close  to  the  bedrock  as  possible,  leaving  no  room  for  a 
silt  trap. 

SAMPLE  PARAMETERS 

During  groundwater  sampling  programs  several  water  quality  parameters  can  be 
measured,  depending  on  the  objectives  of  the  program.  These  parameters  include  chemical 
constituent  concentrations  and  general  water  quality  measures  such  as  temperature,  pH,  dissolved 
oxygen,  and  turbidity.  Chemical  constituent  concentrations  are  determined  in  the  laboratory, 
typically  by  Gas  Chromatography  (GC)  analysis.  General  water  quality  measures  are  typically 
measured  in  the  field  with  portable  equipment. 

There  are  two  classes  of  volatile  organic  compounds  present  in  the  groundwater  at 
Hanscom  AFB.  Previous  sampling  rounds  have  identified  primarily  halogenated  hydrocarbons  at 
Sites  1  and  2  from  chlorinated  solvent  contamination,  and  aromatic  hydrocarbons  at  site  21  from 
jet  and  diesel  fuel  contamination.  From  a  review  of  the  previous  sampling  round  results,  we  have 
selected  a  list  of  analytes,  presented  in  Table  2,  that  encompasses  both  the  halogenated  and 
aromatic  hydrocarbons.  We  have  chosen  this  list  because  we  know  that  these  analytes  are 
present  at  the  sites  in  varying  concentration  levels  from  non-detect  up  to  as  high  as  21,000  ppb. 
Also  presented  in  Table  2  are  the  Maximum  Contaminant  Limits  (MCL)  and  the  estimated 
quantitation  limits  (EQL)  that  will  be  reported  by  ARA’s  laboratory  during  this  study.  The 
MCLs  are  reported  in  the  “Drinking  Water  Regulations  and  Health  Advisories”  (USEPA  1996) 
publication  and  the  EQLs  are  determined  from  the  method  detection  limit  (MDL)  study 
performed  by  ARA’s  laboratory.  The  Method  Detection  Limit  study  is  discussed  later  in  the 
Laboratory  Program  section. 
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In  addition  to  the  contaminant  concentration  of  the  target  analytes  (presented  in  Table  2), 
the  water  quality  parameters  measured  during  the  sampling  process  will  also  be  included  in  the 
statistical  comparison  of  the  two  wells.  These  parameters,  which  include  temperature, 
conductivity,  dissolved  oxygen,  pH,  and  turbidity,  are  measured  periodically  during  purging 
before  the  actual  sample  is  collected.  According  to  the  sampling  procedure,  the  well  is  purged 
until  these  parameters  stabilize,  and  then  the  sample  is  collected.  The  last  set  of  general  water 
quality  values  measured  before  the  sample  is  collected  will  be  used  in  the  statistical  study. 


Samples  will  be  collected  in  pairs  from  selected  CPT-installed  wells  and  their 
corresponding  conventional  wells  at  OU-1  (solvent  site,  sites  1  &  2)  and  at  site  21  (the  fuels  site). 


Table  2.  Truncated  Target  Analyte  List 


Analyte 

MCL 

ug/l 

Estimated 
Quantitation  Limit 
ug/l 

1,  1-Dichloroethane 

5.0 

2.5 

trans  1 , 2-Dichloroethene 

70.0 

10.0 

cis  1 , 2-Dichloroethene 

70.0 

10.0 

Trichloroethene 

5.0 

2.5 

1 ,4-Dichlorobenzene 

75.0 

10.0 

Benzene 

5.0 

6.7 

Toluene 

1000.0 

10.0 

o-Xylene 

10000.0 

10.0 

Vinyl  chloride 

2.0 

18.4 

GROUNDWATER  SAMPLING  METHOD 

There  are  many  different  sampling  procedures  currently  in  practice  for  sampling 
programs.  The  needs  and  objectives  of  the  program  often  dictate  the  type  of  sampling  method. 
The  objectives  of  this  sampling  program  are  to  collect  water  samples  from  wells  that  have  a  two- 
inch  diameter.  The  groundwater  table  varies  from  2  feet  to  20  feet  below  the  ground  surface. 

The  contaminants  of  concern  are  all  volatile  organic  compounds,  and  the  primary  concentration 
range  is  near  the  action  MCL  level.  Additionally,  since  the  study  is  an  experiment  to  support  and 
validate  the  use  of  CPT-installed  wells,  the  sampling  procedure  should  be  supported  by  the 
scientific  community.  For  this  study,  we  have  selected  the  relatively  new  technique  published  by 


13 


the  EPA  Region  I  in  July,  1996.  This  technique,  titled,  “Low  Stress  (low  flow)  Purging  and 
Sampling  Procedure  for  the  Collection  of  Groundwater  Samples  from  Monitoring  Wells,”  is 
included  in  Appendix  B  of  this  document.  EPA  publication,  “Low-Flow  (Minimal  Drawdown) 
Ground-water  Sampling  Procedures”,  which  is  referenced  in  the  EPA  Region  I  publication,  has 
also  been  included  in  Appendix  C  for  reference  purposes. 

LABORATORY  ANALYSIS 

ARA  will  use  a  modified  EPA  Method  8021  for  sample  detection  with  EPA  Static 
Headspace  Method  5021  for  sample  introduction  to  analyze  the  groundwater  samples  for  the 
truncated  analyte  list  presented  in  Table  2.  Method  8021  was  selected  because  it  includes  both 
the  halogenated  and  aromatic  hydrocarbons  allowing  all  of  the  samples  to  be  analyzed  with  one 
GC  method. 

Split  samples  will  be  collected  for  Quality  Assurance/Quality  Control  (QA/QC)  and  sent 
to  Inchcape  Testing  Services,  Environmental  Laboratories  in  Colchester,  Vermont  for  analysis  by 
EPA  Method  8260  (GC/MS).  The  QA/QC  samples  and  procedures  for  groundwater  sampling 
and  analysis  are  described  in  the  Quality  Assurance  Project  Plan  included  in  Appendix  E. 

STATISTICAL  DATA  ANALYSIS 

Analysis  of  the  chemical  and  field  sampling  results  will  consist  of  a  statistical  analysis  of 
the  difference  between  the  samples  collected  from  the  CPT-installed  wells  and  the  samples 
collected  from  the  conventionally  installed  wells.  This  section  describes  the  formulation  of  the 
statistical  analysis. 

Statistical  Hypothesis 

The  primaiy  hypothesis  of  interest  is  that  there  is  no  difference  between  CPT-installed 
monitoring  well  (cw)  and  conventionally  installed  monitoring  well  (mw)  samples  of  groundwater 
chemical  constituent  (GWCC)  data.  Because  of  spatial  variability  in  GWCC  data,  the  test  on 
measurement  differences  ( D=cw-mw )  between  cw  and  mw  pairs  will  be  based  on  pairs  that  are 
immediately  adjacent  in  the  field.  This  approach  removes  the  variance  inflating  effect  of  an 
expected  positive  covariance  between  the  measurements  and  improves  the  precision  of  the  test. 
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The  variance  of  the  differences  is  that  is  the  sum  of  the  two  variances  minus  twice  the  covariance 
(Steel  &  Torrie,  p.  78). 


s}=si,+sl-  2 


» 


cw  x  mw) 
~n^l 


(1) 


Where  Sd,  Scw2  and  SmJ  are  the  standard  deviation  of  the  difference,  the  cm>  samples  and  the  mw 
samples  respectively.  The  usual  form  for  the  hypothesis  of  no  difference  is  H0:ji(D)=0.  That  is, 
the  expected  mean  difference  is  zero,  with  test  statistic: 


A  t  statistic  with  n-1  degrees  of  freedom  and  Sj  is  computed  as: 

'  »(»-!) 

(Walpole  &  Myers,  p.  252). 


(2) 


(3) 


The  difference,  D,  is  usually  taken  to  be  the  simple  difference  ( cw-mw  in  this  case),  and  is 
assumed  to  be  normally  distributed,  but  "Since  the  data  will  generally  be  concentrations  and 
since  concentration  data  are  often  found  to  follow  the  log-normal  distribution,  the  log 
transformation  is  suggested  if  substantial  violations  of  the  assumptions  are  found  in  the  analysis 
of  the  original  data"  (USEPA,  1989).  The  cw  and  mw  measurements  of  concentrations  should  be 
bounded  below  by  zero,  not  normally  distributed,  and  producing  no  guarantee  that  theft- 
difference  is  normally  distributed,  which  it  would  be  if  cw  and  mw  were  each  normally 
distributed.  The  problem  of  non-normality  is  much  less  likely  to  occur  by  taking  D,  the 
difference,  to  be  ln(cw)-ln(mw)  and  constructing  T  and  Sj  from  that.  The  null  hypothesis,  Ho, 
now  concerns  a  difference  in  log  space  and  translates  into  original  space  as 
Ho:median(cw)/median(mw)=l .  To  show  this  to  be  true,  consider  how  Ho,  in  its  original  form, 

“ Ho:jj.(D)=0,\  is  now  equivalent  to  " fi(ln(cw))-\x(ln(mw))-0" ,  since  saying  "the  mean  difference 
is  0"  is  the  same  as  saying  "the  difference  of  the  means  is  0."  This  follows  from  standard 
probability  theorems  concerning  expectation  (means)  (Feller,  p.  222): 


ju(a  *  Y)  =  a  *  n(Y),  a  constant,  and 


(4) 


iu  {X+Y)  =  h(X)  +  M 


(5) 
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To  apply  them  here,  let  a  =  -1  and  X and  The  ln{cw)  and  ln{mw),  respectively.  What 
this  easily  tested  hypothesis  in  the  log  space  implies  for  the  original  measurements  is  not  so 
straightforward.  Since  ln(cw)  and  ln(mw)  are  assumed  to  be  normalized  transformations  of  cw 
and  mw,  they  should  be  centrally  mounded  and  more  or  less  symmetric,  which  is  to  say  the  mean, 
median,  and  mode  (the  three  measures  of  the  distributions'  “centers”)  should  coincide,  within 
each  of  the  two  normalized  distributions. 

For  normal  distributions,  one  can  replace  hypotheses  about  means  with  ones  about  modes 
or  medians,  since  they  are  all  the  same  numbers.  This  is  not  true  when  we  leave  the  log  space, 
chosen  for  the  convenience  of  doing  a  “paired  t-test,”  exponentiate  the  test  results  and  try  to 
come  to  a  conclusion  about  the  original  measures  of  interest,  cw  and  mw.  The  likely  distribution 
of  the  cw  and  mw  measurements  is  log-normal,  that  is,  bounded  below  by  zero,  mounded  to  the 
left,  asymmetric  (skewed)  and  unbounded  (at  least  in  theory)  to  the  right.  Under  the  t-test 
assumptions,  they  would  be  log-normal:  X is  log-normal  <=>  X—exp(Y)  where  Y  is  normal  and 
Y=ln(X).  As  with  any  such  skewed  distribution,  the  three  measures  of  the  “center”  are  separated 
with  the  mode  to  the  left,  mean  to  the  right,  and  median  between  them.  That  exponentiating  H0 
should  leave  us  with  H0:j{cw)/flmw)=l ,  an  hypothesis  that  the  ratio  of  functions  of  cw  and  mw  is 
1,  should  be  clear,  but  what  is  function,/?  The  mean  and  mode  of  a  log-normal  are  functions  of 
both  the  mean  and  variance  of  the  underlying  normal  and,  so,  are  independent  of  Ho',  only  the 
median  is  not.  In  fact,  for  A  a  log-normal,  median (X)=exp(/u(ln(X))  (Hald,  p.  161). 


Test  Method 

On  the  expectation  that  the  number  of  pairs  of  wells  to  be  tested  exceeds  15,  an  estimate 
of  how  many  pairs  are  required  can  be  obtained  by  computing: 


4x5^ 
Bound 2 


(6) 


where  Bound  is  the  desired  95%  error  on  the  estimate  of  the  mean  expected  difference,  (i.e., 
P(ji(D)  is  contained  in  [  D  ±  Bound])=95,  where  D  =  ]T  —  and  is  the  estimator  of  n(D),  the 
expected  difference  of  the  logs,  or,  the  log  of  the  expected  ratio  of  the  medians).  Choice  of 
Bound  affects  A  and  represents  minimally  acceptable  median  ratios: 
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Bound=ln{ 2)  =  .6931472  <=>  Reject  Hq 


(7) 


if  the  ratio  of  the  medians  <  0.5  or  >  2.0, 


Bound=ln{ 10)=2. 3025851  <=>  Reject  Hq  (8) 

if  the  ratio  of  the  medians  <  0.1  or  >  10. 


Choosing  N  appropriately  guarantees  a  5%  or  less  chance  of  being  wrong  about  the  validity  of 
Ho,  since,  if  it  is  true,  95%  of  ln(ratios)  fall  within  ±Bound.  The  estimate  of  Sd  also  affects  N  and 
must  be  computed  from  an  initial  group  of  pairs  of  wells  that  were  planned  as  a  minimal 
experiment  from  the  outset.  A  (1 -alpha)  100%  confidence  interval  for  the  true  variance  is 
estimated  by: 


U-DSj  (»-!)$ 


X 


1-q 

~T~ ) 


(9) 


where  %  are  tabled  values  of  the  Chi-Squared  distribution  (Walpole  &  Myers,  p.  217). 


Multiplying  both  upper  and  lower  bounds  by - -r  gives  a  similar  confidence  interval  for  N. 

Bound 

After  N  pairs  of  log  differences  are  obtained  they  will  be  tested  for  normality,  using  the  Shapiro- 
Wilk  test  (Shapiro  &  Wilk,  pp.  591-61 1,  Royston,  pp.l  15-124).  If  they  are  normal,  the  test 
statistic  T,  above,  will  be  computed  and  t  test  performed.  If  not  normal,  a  nonparametric  test, 
such  as  Wilcoxon's  signed  rank  test  can  be  used  to  test  Ho  (Conover,  Iman,  pp. 795-806).  If  the 
log  differences  are  not  symmetrically  distributed,  as  would  be  the  case  if  median(Z))  were  not 
contained  in  [D  ±  Bound],  then  a  less  powerful  nonparametric  test  like  the  sign  test  must  be 
used,  since  "The  assumption  (for  Wilcoxon's  test)  is  that  each  difference  is  from  some  symmetric 
distribution"  (Steel  &  Torrie,  p.  403).  Tests  will  be  performed  using  SAS  (SAS  Institute,  pp.625- 
628). 


If  Ho  is  rejected,  an  analysis  of  variance-driven  model  selection  procedure  could  be 
employed  to  find  a  transformation  to  reliably  estimate  mw  readings  from  cw  and  cone 
penetrometer  data.  To  do  so  would  probably  require  more  data  pairs  to  be  collected  as  well  as 
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data  on  any  exogenous  variables  thought  to  be  affecting  the  readings.  The  mean  squared  error  for 

^ errors 2 

such  a  transformation  model  ought  to  be  very  small  and  would  be  roughly  the - ,  where 

n-p 

n  =  the  number  of  data  pairs  and  p  =  the  number  of  parameters  in  the  model  estimated  from  the 
same  data. 
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FIELD  PROGRAM 


SITE  RECONNAISSANCE 

During  the  site  reconnaissance  approximately  20  monitoring  well  pairs  will  be  selected 
based  on  the  chemical  and  geological  data  from  the  existing  conventionally  installed  wells. 

MONITORING  WELL  INSTALLATION 

Field  Documentation 

Field  documentation  was  maintained  during  the  installation  of  monitoring  wells. 
Associated  standard  CPT  data  included  a  Daily  Log  Sheet  Form.  This  form  was  filled  out  by  the 
crew  chief.  The  standard  example  of  this  form  is  provided  in  Appendix  A.  A  monitoring  well 
installation  report  was  completed  for  each  well  installed.  The  report  form  shown  in  Appendix  A 
was  filled  in  during  the  installation  of  the  well. 

Depths  and  Locations 

Approximately  20  locations  will  be  selected  from  the  Wells  listed  in  Table  1.  The  pump 
will  be  placed  at  depth  which  is  the  higher  of  the  midpoint  of  the  screen  or  two  feet  above  the 
bottom  of  the  well  and  two  feet  below  the  water  table  elevation. 

Well  Installation  Method 

CPT-installed  monitoring  wells  were  installed  according  to  standard  installation 
procedures  developed  by  ARA.  A  schematic  of  this  well  installation  procedure  is  presented  in 
Figure  2. 

Before  new  wells  were  installed  a  1.7  5 -inch  standard  CPT  cone  was  pushed  to  the 
designed  well  completion  depth.  This  first  push  measured  the  geologic  conditions  at  that 
location  and  provided  a  guide  hole  for  the  larger  diameter  well.  During  the  first  push  the  CPT 
data  was  acquired  and  stored  during  penetration  and  a  field  plot  was  generated  at  the  completion 
of  the  penetration. 

Wells  were  installed  by  threading  into  one  end  of  the  one-meter  silt  trap  section  a 
sacrificial  stainless  steel  or  high-strength  plastic  tip,  which  acted  as  the  drive  point.  When  the 


19 


sump  was  not  used  the  sacrificial  tip  was  threaded  onto  the  first  screen  section.  The  screen 
sections  were  threaded  onto  the  other  end  of  the  silt  trap  section  and  to  each  other  as  the  drive 
point  was  lowered  to  the  ground.  Once  on  the  ground,  the  steel  push  rods,  with  a  blunt  tip 
attached,  were  lowered  inside  the  well  material  until  the  blunt  end  rests  behind  the  sacrificial  tip. 
Enough  rods  were  added  so  that  the  end  of  the  rods  extend  beyond  the  top  of  the  well  material 
and  the  head  clamp  could  clamp  the  rods  and  not  the  well  material.  Installation  began  as  the  rods 
drove  the  sacrificial  tip  into  the  ground,  pulling  the  well  material  into  the  ground  with  it. 
Additional  screen  and  riser  sections  were  added  as  necessary  until  the  screen  section  was  at  the 
designed  depth. 

At  the  completion  of  advancement  the  rods  were  removed  from  the  well  and  a  depth 
indicator  was  lowered  down  the  well  to  determine  the  total  depth  of  the  well.  This  information 
was  recorded  on  the  well  installation  report.  During  removal  of  the  rods,  the  rods  were 
decontaminated  using  the  CPT  rig's  steam  cleaner.  Water  generated  during  the  rod 
decontamination  process  was  containerized  in  55-gallon  drums  and  delivered  to  the  on-site 
groundwater  treatment  facility  for  disposal. 
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During  Installation  After  Installation 


Figure  2.  Schematic  of  2-inch  diameter  PVC  well  installation  with  Cone 
Penetration  Technique  (CPT). 

Well  Screen  and  Riser 

Wells  are  constructed  of  2-inch  diameter  schedule  80  PVC  with  flush  threaded  joints. 
Each  section  is  one  meter  (3.28  feet)  long,  has  an  outside  diameter  of  2.375  inches.  As  discussed 
in  the  Experimental  Design  section  the  well  screen  were  constructed  of  0.020-inch  slot  schedule 
80  PVC  and  are  configured  to  match  as  closely  as  possible  the  existing  conventionally  installed 
well  screen  top  and  bottom  elevations.  There  are  some  minor  differences  in  the  construction  of 
two  wells,  which  have  been  noted  in  the  experimental  design  section. 

Surface  Seal 

After  the  well  is  installed  a  flush  mounted  manhole  cover  was  installed  and  set  in  an 
eighteen  (18)  inch  square  concrete  cap.  The  well  riser  was  cut  approximately  2  to  3  inches  below 
the  top  of  the  cap  before  the  manhole  cover  and  cap  were  installed. 
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DEVELOPMENT  OF  MONITORING  WELLS 


Objectives 

Newly  installed  monitoring  wells  were  developed  following  their  completed  installation. 
Well  development  is  designed  to  promote  the  free  movement  of  groundwater  through  the  well 
screen  so  that  representative  groundwater  samples  can  be  obtained. 

Development  Procedures 

Development  of  CPT-installed  monitoring  wells  was  conducted  with  the  Aardvark  well 
development  system.  This  system  is  a  combination  of  a  mechanical  surge  block  and  a  venturi  air 
lift  silt  and  water  pump.  The  Aardvark  system  was  cleaned  in  a  liquinox  water  bath  before  each 
use  to  avoid  cross-contamination.  Development  was  achieved  by  raising  and  lowering  the 
Aardvark  development  head  in  the  well  repeatedly  over  a  two-foot  section  of  the  well  screen. 
During  this  process  field  readings  were  taken  of  the  purge  water's  temperature,  pH,  and  turbidity 
at  a  rate  of  1  reading  per  removed  well  volume.  Field  parameters  were  measured  with  a  YSI 
Model  6820  field  water  quality  tester.  Instrument  specifications  and  calibration  procedures  are 
included  in  Appendix  D.  The  Aardvark  process  continued  until  these  parameters  stabilized  (less 
than  0.2  pH  units  or  a  10  percent  change  for  the  other  parameters  among  four  consecutive 
readings)  and  the  water  was  clear  and  free  of  fines. 

Well  Development  Records 

Well  development  records  were  maintained  by  completing  the  Well  Development  Log, 
found  in  Appendix  A,  for  each  well. 

Management  of  Purge  Water 

Purge  water  generated  during  the  well  development  process  was  containerized  in  55- 
gallon  drums  and  delivered  to  the  on-site  groundwater  treatment  facility  for  disposal. 
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GROUNDWATER  SAMPLING 


Sample  Collection 

Groundwater  samples  will  be  collected  from  monitoring  wells  using  the  EPA  Region  I 
Low  Flow  Groundwater  Sampling  Procedures  as  described  in  the  publication  included  in 
Appendix  B.  The  EPA  document  “provides  a  general  framework  for  collecting  groundwater 
samples  that  are  indicative  of  mobile  organic  and  inorganic  loads  at  ambient  flow  conditions” 
(EPA  1996).  This  document  will  serve  as  the  procedural  guide  for  sampling  unless  superseded 
by  procedures  outlined  in  this  section. 

Samples  will  be  collected  using  a  stainless  steel  non-dedicated  Grundfos  Redi-flow™ 
submersible  pump  or  other  pump  accepted  by  the  method.  Since  the  pump  is  non-dedicated,  it 
will  be  decontaminated  before  each  sampling  round  and  after  each  well  is  sampled  according  to 
the  procedures  outlined  below.  Water  levels  will  be  measured  using  a  Solinst  (or  other 
acceptable)  water  level  meter  calibrated  to  0.01  feet.  The  instrument  probe  will  be 
decontaminated  before  each  measurement  by  soaking  with  a  Liquinox™  solution  and  rinsing  with 
tap  water  and  again  with  distilled  water.  Field  water  quality  parameters  will  be  measured  using  a 
YSI  Model  6820  sonde  with  a  flow-through  cell.  Instrument  specifications  and  calibration 
procedures  for  the  6820  are  included  in  Appendix  D. 

Each  sampling  round  will  be  initiated  by  collecting  one  set  of  piezometric  data  from  each 
well  included  in  the  study.  Piezometric  data  will  be  collected  in  one  site-wide  survey,  before 
groundwater  purging  and  sampling  begins.  Piezometric  data  will  be  recorded  in  bound  field  log 
books.  The  example  format  for  recording  piezometric  data  is  provided  in  Appendix  A. 

Prior  to  collection  of  groundwater  samples,  water  will  be  purged  from  the  well  until  field 
measurements  of  turbidity,  conductivity,  temperature,  dissolved  oxygen,  and  pH  stabilize.  Purge 
procedures  and  stabilization  guidelines  are  also  covered  in  Appendix  B.  Field  parameters  will  be 
recorded  at  regular  intervals  (at  least  once  per  well  volume)  with  the  specified  water  quality  tester 
using  a  flow-through  cell.  This  instrument  will  be  calibrated  at  the  start  of  each  sampling  day 
and  after  extended  periods  of  non-use.  Field  data  collected  during  purging  shall  be  recorded  on 
the  Groundwater  Sampling  Log,  provided  in  Appendix  A. 
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For  each  well  the  Redi-flow  pump  will  be  positioned,  as  described  in  Appendix  B,  at  the 
mid-point  of  the  screened  interval.  If  this  location  is  less  than  2  ft  above  the  bottom  of  the  well, 
then  the  pump  will  be  positioned  at  2  ft  above  the  bottom  of  the  well. 

Purge  water  generated  during  the  groundwater  sampling  and  decontamination  water  will 
be  containerized  in  55-gallon  drums  or  polyethylene  equivalent  and  delivered  to  the  on-site 
groundwater  treatment  facility  for  disposal. 

Sampling  Equipment  Decontamination 

All  sampling  equipment  will  be  decontaminated  before  the  beginning  of  each  sampling 
round  and  after  each  well  is  sampled.  Decontamination  of  the  equipment  reduces  the  risk  of 
worker  exposure,  reduces  the  risk  of  cross  contamination  and  insures  collection  of  representative 
samples.  The  procedure  summarized  below  is  Procedure  Number  2  in  Appendix  B. 

If  dedicated  tubing  is  not  use,  the  outside  of  the  sampling  tubing  will  be  decontaminated 
during  retraction  of  the  sampling  pump.  When  the  pump  has  been  removed  from  the  well  it  will 
be  placed  in  a  water  and  liquinox  bath.  Three  pump  volumes  will  be  pumped  through  the  pump 
and  sampling  tubing  (if  non  dedicated).  This  process  will  be  repeated  for  two  baths  of  tap  water 
rinse  and  again  in  a  bath  of  reagent  free  water. 

Sample  Containers 

Each  sample  will  be  collected  in  a  40-ml  glass  vial  with  Teflon-backed  septum. 
Purchased  sample  vials  will  be  pre-cleaned  and  suitable  for  purgeable  volatile  organic  analysis 
(PVOA). 

Sample  containers  will  be  filled  such  that  no  air  is  retained  within  the  sample  vial.  The 
absence  of  headspace  will  be  verified  by  turning  the  capped  vial  upside  down  and  tapping  the  lid 
while  watching  for  bubbles.  Sample  labels  with  requisite  identification  data  will  be  affixed  to 
each  vial.  Each  sample  set  of  more  than  one  vial  will  be  placed  in  a  single  plastic  bag.  The 
plastic  bag  will  be  of  the  re-sealable  type  or  will  be  sealed  with  clear  tape.  Filled  sample  vials 
will  be  stored  at  four  degrees  centigrade  in  a  refrigerator  or  ice-containing  insulated  cooler  until 
delivery  to  the  analytical  laboratory. 
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Sample  Identification 

Field  samples  and  associated  QA/QC  samples  will  be  labeled  with  the  date  and  time  of 
collection,  sampling  personnel’s  initials,  well  ID  and  depth,  and  a  unique  sequence  number.  The 
same  information  will  be  recorded  in  the  field  sampling  logbook. 

Sample  Preservation 

Samples  will  be  preserved  with  hydrochloric  acid  (HC1).  Water  at  the  site  will  be  tested 
to  determine  how  many  drops  are  required  to  increase  the  acidity  to  2  pH  units. 

Samples  to  be  analyzed  by  the  certified  laboratory  will  be  packed  into  a  separate  cooler  at 
the  end  of  the  sampling  day.  This  cooler  will  be  packed  with  a  bottom  layer  surrounding  the 
sample  containers.  A  Chain-of-Custody  Form  will  be  signed  and  placed  in  a  resealable  plastic 
bag  within  the  cooler  and  the  cooler  will  be  sealed  with  tape  and  a  Chain-of-Custody  Seal,  such 
that  the  seal  must  be  destroyed  before  accessing  the  cooler.  The  cooler  shall  be  shipped  to  the 
laboratory  by  overnight  express  (or  equivalent)  mail  from  the  field. 

Holding  times  for  samples  sent  to  both  ARA’s  laboratory  or  the  QA/QC  laboratory  will 
not  exceed  14  days. 

Chain-of-Custody  Records 

Chain-of-Custody  Forms  will  accompany  all  samples  delivered  to  each  laboratory.  The 
forms  will  list  the  number  of  vials  of  each  size  contained  in  each  cooler.  They  will  be  signed  and 
dated  by  field  personnel  at  the  time  of  packing  for  shipment  from  the  field,  and  by  laboratory 
personnel  at  the  time  of  receipt  in  the  laboratory.  An  example  Chain-of-Custody  Form  is 
provided  in  Appendix  A. 

FIELD  QUALITY  ASSURANCE/  QUALITY  CONTROL 

Quality  assurance  procedures  will  be  implemented  to  evaluate  if  quantitative  and 
qualitative  information  is  accurately  represented.  These  procedures  are  outlined  in  detail  in  the 
Quality  Assurance  Project  Plan  (QAPP)  in  Appendix  E  and  include  QA/QC  samples  to  be 
collected  and  analyzed  in  addition  to  the  samples  collected  for  the  study.  These  samples  are 
briefly  described  below  and  are  summarized  in  Table  3. 
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Table  3.  Field  QA/QC  Sampling  Schedule. 


Number 

of  Samples/Event  | 

Sample  Description 

Frequency 

Solvent 
(Sites  1&2) 

Fuel 
(Site  21) 

Total 

Experiment  Samples 

30 

10 

40 

QA/QC  Field  Samples 

Trip  Blanks 

1  /event/cooler 

2 

1 

3 

Field  Equipment  Blanks 

1  /event/cooler 

2 

1 

3 

Field  Duplicates 

5% 

2 

1 

3 

Ambient  Background  Samples 

1  /event/site 

1 

1 

2 

Field  Replicates  (for  independent  lab) 

20% 

6 

2 

8 

j  Total  Samples  collected/Event 

43 

16 

59 

Field  Duplicates 

Field  duplicate  samples  will  be  collected  for  five  percent  (5%)  of  the  total  number  of 


samples  collected.  Duplicates  will  be  collected  by  discharging  from  the  same  pump  volume,  first 
into  the  original  sample  container  and  then  into  the  duplicate  container.  They  will  be  identified 
as  field  duplicates  on  the  Chain-of-Custody  Forms.  They  will  be  analyzed  by  ARA  in  the  same 
manner  as  all  other  samples.  The  results  of  analyses  of  the  field  duplicate  samples  will  provide  a 
measure  of  the  precision  (repeatability)  of  the  field  sampling  methods  and  ARA’s  laboratory 
analytical  methods. 

Field  Replicates  (Split  Samples) 

Split  samples  will  be  collected  from  twenty  percent  (20%)  of  the  total  number  of  samples. 
Split  samples  will  be  collected  from  both  the  CPT  installed  well  and  the  conventionally  installed 
well.  Splits  will  be  sent  to  a  certified  laboratory  for  analysis  by  EPA  Method  8260  to  evaluate 
the  analytical  performance  of  ARA’s  laboratory.  Splits  will  be  collected  in  the  same  maimer  as 
field  duplicate  groundwater  samples.  The  results  of  analyses  of  split  samples  will  provide  a 
measure  of  the  precision  (repeatability)  of  the  field  sampling  methods  and  the  accuracy  of  the 
laboratory  analytical  methods. 

Trip  Blanks  and  Field  Equipment  Blanks 

One  trip  blank  and  at  least  one  field  equipment  blank  will  be  prepared  for  each  sample 
cooler  returned  from  each  sampling  event  at  the  site.  Trip  blanks  will  be  prepared  in  ARA’s 
laboratory  using  the  same  analyte-free  reagent  water  as  used  in  the  preparation  of  check  standards 
and  instrument  blanks.  Equipment  blanks  will  be  prepared  in  the  field  by  passing  analyte-free 
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water  through  all  decontaminated  sampling  equipment  in  the  same  manner  that  a  groundwater 
sample  must  pass.  Water  will  be  provided  by  the  laboratory.  The  use  of  equipment  blanks 
validates  the  effectiveness  of  equipment  decontamination  procedures. 

Trip  blanks  and  equipment  blanks  must  be  handled,  transported,  and  analyzed  using 
identical  procedures  as  those  used  for  regular  groundwater  samples.  One  trip  blank  must 
accompany  each  sample  cooler,  including  split  sample  coolers  shipped  to  a  level  IH  certified 
laboratory. 

Matrix  Spike  and  Matrix  Spike  Duplicate  Samples 

As  mentioned  above  Field  duplicates  will  be  collected  for  five  percent  (5%)  of  the  total 
number  of  samples  collected  in  the  field  to  provide  analytical  quality  control  samples  to  the  ARA 
laboratory.  These  field  duplicates  will  be  used  to  prepare  Matrix  Spike  and  Matrix  Spike 
Duplicate  (MS/MSD)  samples  in  the  laboratory  and  will  be  identified  as  field  duplicates  on  the 
Chain-of-Custody  Forms.  These  samples  will  help  identify  matrix  effects  on  spiked  analytes  of 
known  quantity,  as  well  as  the  laboratory's  precision  in  recognizing  matrix  effects. 

Ambient  Background  Samples 

Two  background  samples  will  be  collected  during  each  sampling  event.  These  samples 
will  be  collected  from  a  well  independent  of  the  study  wells  and  known  to  be  up  gradient  of  the 
contaminate  plume.  These  samples  will  be  used  to  establish  the  background  environment  for  the 
study. 

EQUIPMENT  AND  MATERIALS 

Well  Installation: 

•  CPT  Truck  with  Support  Truck 

•  Standard  1.75  Piezo  Cone  and  Acquisition  System 

•  One-meter  long  2-inch  diameter  schedule  80  PVC,  20  slot  screen  sections, 

4  TPI  (M/F) 

•  One-meter  long  2-inch  diameter  schedule  80  PVC,  20  slot  riser  sections,  4  TPI 
(M/F) 

•  CPT  well  installation  disposable  drive  points 
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Well  Development: 

•  Support  Truck 

•  Aardvark  well  development  system 

•  55  gallon  drum  or  polyethylene  tank  for  pinged  water  disposal 

•  Water  quality  tester,  and  water  level  meter 

•  PID 

Sampling 

•  Grundfos  Redi-flow  pump  and  controller,  or  other  acceptable  pump 

•  Water  quality  tester 

•  Sample  Shipping  Coolers 

•  Plastic  Bags 

•  Ice  Packs 

•  Sample  Vials 

•  Photo  Ionization  Detector 
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LABORATORY  PROGRAM 


ANALYTICAL  METHODS 

Chemical  analysis  of  field  samples  will  be  performed  for  selected  compounds  using  EPA 
method  5021  static  head  space  sample  concentration  and  modified  EPA  method  8021  for  the 
analysis  of  volatile  organic  compounds  in  water.  Modifications  to  method  8021  will  include  the 
use  of  a  capillary  column  in  place  of  a  packed  column,  truncation  of  the  standard  analyte  list,  and 
substitution  of  a  flame  ionization  detector  (FID)  in  place  of  a  photo-ionization  detector  (PID)  in 
parallel  with  an  electron  capture  detector  (ECD)  in  place  of  a  electrolytic  conductivity  detector. 
The  truncated  target  analyte  list  will  include  only  the  purgeable  halocarbons  and  aromatics 
presented  in  Table  2. 

Split  samples  for  laboratory  Quality  Assurance/Quality  Control  (QA/QC)  will  be  sent  to 
Inchcape  Testing  Services  Environmental  Laboratories  in  Colchester  Vermont.  Analysis  of  splits 
will  be  performed  using  Gas  Chromatography/Mass  Spectrometry  (GC/MS)  following  EPA 
Method  8260  with  the  same  modified  analyte  list  presented  in  Table  2. 

As  specified  by  the  analytical  methods  sample  holding  times  for  samples  sent  to  both 
ARA’s  laboratory  and  the  QA/QC  laboratory  will  not  exceed  14  days.  Sample  vials  will  be  pre¬ 
preserved  with  hydrochloric  acid  (HC1).  A  sufficient  amount  of  acid  will  be  added  to  the  vials  to 
reduce  the  pH  of  each  sample  to  less  then  2  pH  units. 

INSTRUMENT  CALIBRATION 

The  Gas  Chromatography  (GC)  equipment  used  by  ARA  will  be  calibrated  according  to 
the  procedures  specified  in  EPA  method  8021.  For  each  analyte  of  interest,  a  five  point 
calibration  will  be  developed  including  one  at  a  concentration  near,  but  above  the  method 
detection  limit.  The  other  concentrations  will  correspond  to  the  expected  range  of  concentrations 
found  in  the  actual  samples  or  will  define  the  working  range  of  the  detector.  A  linear  calibration 
curve  will  be  derived  for  each  analyte  by  a  least  squares  best  fit  through  the  five  calibration 
points  plus  the  origin.  The  calibration  curve  is  considered  acceptable  if  the  correlation 
coefficient  is  greater  than  or  equal  to  0.995.  Retention  time  windows  will  include  plus  or  minus 
three  standard  deviations  of  the  mean  retention  times  for  each  analyte  measured  over  a  72  hour 
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period.  The  instrument  will  be  re-calibrated  under  two  conditions:  before  analyzing  the  samples 
from  each  sampling  round,  and  upon  failure  of  a  quality  control  check  as  discussed  in  the  Quality 
Assurance  Project  Plan  (QAPP)  presented  in  Appendix  E. 

CALIBRATION  STANDARDS 

Calibration  standards  will  be  prepared  according  to  the  procedures  specified  by  EPA 
method  802 IB.  Stock  standards  will  be  prepared  from  pure  (neat)  standards,  prepared  as 
specified  in  the  method,  or  purchased  as  certified  solutions.  Dilution’s  of  any  of  the  purchased 
standards  will  be  performed  using  Level  A  precision  glassware  and  reagent- free  water  that  has 
been  analytically  demonstrated  to  be  free  of  target  analytes  within  the  minimum  detection  limits 
for  the  method.  Retention  time  windows  for  all  of  the  individual  peaks  will  be  identified  by 
analyzing  10-ppm  dilution’s  of  each  of  the  individual  target  analytes  in  accordance  with  the 
procedures  outlined  in  SW846  method  8000.  Calibration  check  standards  will  be  run  at  a  rate  of 
one  every  ten  samples  and  will  include  each  of  the  target  analytes  at  a  concentration  of  20-ppb. 
These  standards  will  be  made  up  independently  from  the  dilution’s  used  to  make  the  calibration 
standards.  All  calibration  standards  will  be  purchased  from  Supelco,  Inc.,  a  commercial 
chromatography  supplies  vendor  located  in  Bellefont,  PA.  The  normal  level  of  certification  that 
accompanies  all  of  Supelco ’s  standards  is  acceptable  for  the  purpose  of  this  project. 

METHOD  PERFORMACE 

Method  Detection  Limits 

EPA  Method  8021  specifies  method  performance  criteria  assuming  a  photo-ionization 
detector  (PID)  and  a  Hall  electrolytic  conductivity  detector  (HECD)  are  used  in  series.  Since  we 
are  using  different  detectors  (e.g.,  flame  ionization  detector  (FID)  and  an  electronic  capture 
detector  (ECD))  in  parallel  as  a  modification  of  Method  8021  it  was  necessary  to  conduct  an 
instrument  specific  method  detection  limit  (MDL)  study. 

The  MDL  study  was  conducted  in  ARA,  New  England  Division’s  Environmental 
Laboratory.  The  instrument  configuration  consisted  of  Tekmar  7000  Static  Headspace  sampler 
connected  directly  via  a  heated  transfer  line  to  the  split/splitless  capillary  injection  port  of  an 
Hewlett-Packard  5890  series  II  gas  chromatograph  equipped  with  electronic  pressure  control 
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(EPC).  The  injection  port  was  run  in  splitless  mode  to  optimize  the  detection  of  trace  analytes. 
The  MDL  study  results  are  presented  in  Appendix  F  of  this  Work  Plan. 

Estimated  Quantitation  Limits 

EPA  Method  8021  states  that  the  estimated  quantitation  limit  (EQL),  which  is  the 
minimum  concentration  that  can  be  reported  with  reasonable  accuracy,  is  determined  as  the  MDL 
for  each  analyte  times  a  response  factor.  The  response  factor  (which  is  dependent  on  the  sample 
matrix)  for  groundwater  and  this  method  is  10.  These  EQLs  are  reported  in  Table  3  in  the 
Experimental  Design  section. 

LABORATORY  QUALITY  ASSURANCE/QUALITY  CONTROL 

A  comprehensive  Quality  Assurance  Project  Plan  (QAPP)  to  assure  quality  in  both 
sampling  and  analysis  has  been  developed  and  is  presented  in  Appendix  E.  The  QAPP  addresses 
quality  assurance  associated  with  all  aspects  of  sampling  and  analysis  of  samples.  As  addressed 
in  the  QAPP,  the  criteria  of  completeness,  representativeness,  precision,  and  accuracy  are  used  to 
assess  the  quality  assurance  measures  of  the  project. 

Completeness  is  a  measure  of  the  amount  of  valid  data  obtained  from  a  measurement 
system  compared  with  the  amount  that  was  expected  under  normalized  conditions. 

Representativeness  (a  sample  exhibiting  average  properties  of  the  whole)  is  determined 
by  the  sampling  procedures  and  proper  selection  of  sampling  points.  Representative  samples  will 
be  maintained  by  collecting  all  samples  following  specific  procedures  provided  in  the  Field 
Program. 

Precision  for  this  sampling  program  will  be  assessed  by  analyzing  field  duplicate  samples 
submitted  to  ARA’s  laboratory.  These  samples  will  be  analyzed  using  the  same  procedures  as 
the  rest  of  the  samples.  This  will  provide  assurance  of  both  the  repeatability  of  sampling 
procedures  and  the  precision  of  the  analytical  effort. 

Accuracy  is  a  quantitative  measure  of  the  bias  of  a  method  or  the  level  of  agreement 
between  a  measurement  and  a  known  true  value.  Laboratory  accuracy  will  be  evaluated  using  the 
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results  of  matrix  spike  and  matrix  spike  duplicate  (MS/MSD)  sample  analysis.  Additionally 
accuracy  will  be  addressed  by  sending  splits  from  20%  of  the  samples  to  an  independent 
laboratory.  Laboratory  accuracy  will  be  maintained  in  accordance  with  the  EPA  standard 
methods  used,  as  provided  in  the  EPA  Solid  Waste  Manual  SW846. 

Laboratory  analytical  quality  will  be  assured  through  the  performance  of  specific  QC 
checks  and  procedures  described  in  the  QAPP.  These  procedures  include  the  use  of  method 
blanks,  laboratory  control  samples,  and  matrix  spike  samples.  A  summary  of  all  samples  to  be 
analyzed  by  ARA’s  laboratory  is  presented  in  Table  4. 


Table  4.  QA/QC  Analysis  Schedule  for  Groundwater  Samples. 


Number 

of  Samples/Event  1 

Sample  Description 

Frequency 

Solvent 
(Sites  1&2) 

Fuel 
(Site  21) 

Total 

Experiment  Samples 

30 

10 

40 

ARA  Internal  QA/QC  Field  Samples 

Trip  Blanks 

1  /event/cooler 

2 

1 

3 

Field  Equipment  Blanks 

1  /event/cooier 

2 

1 

3 

Field  Duplicates 

5% 

2 

1 

3 

Ambient  Background  Samples 

1  /event/site 

1 

1 

2 

ARA  Internal  QA/QC  Lab  Samples 

Method  Blanks 

5% 

2 

1 

3 

Laboratory  Control  Samples 

5% 

2 

1 

3 

Matrix  Spike  (MS)  Samples 

5% 

2 

1 

3 

Matrix  Spike  Duplicate  (MSD)  Samples 

5% 

2 

1 

3 

Total  Samples  for  ARA  Lab  per  Event 

45 

18 

63 

Total  Samples  for  ARA  Lab 

Modified  EPA  Method  8021,  Static  Headspace  Method  5021 

45 

18 

63 

Independent  QA/QC  Lab 

Field  Replicates  (Splits) 

20% 

6 

2 

8 

Trip  Blanks 

1  /event/cooler 

1 

1 

2 

Total  Samples  sent  to  QA/QC  Lab  per  Event 

7 

3 

10 

Total  Samples  sent  to  QA/QC  Lab 

EPA  Method  8260,  EPA  Method  5030  Purge  and  Trap 

7 

3 

10 

TOTAL  SAMPLES 

52 

21 

73 
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Method  blanks  will  be  made  from  the  same  reagent  free  water  used  in  the  preparation  of 
calibration  standards.  Laboratory  control  samples  will  be  prepared  in  the  same  manner  as 
calibration  standards,  but  using  standards  purchased  from  a  separate  vendor,  or  prepared  in  the 
laboratory  from  neat  analyte  stock.  One  method  blank,  one  mid-level  laboratory  control  sample, 
and  one  matrix  spike/matrix  spike  duplicate  (MS/MSD)  pair  will  be  analyzed  for  every  twenty 
groundwater  samples  (5%).  If  any  analytes  are  found  in  a  method  blank  above  the  method 
detection  limit,  or  if  the  recovery  of  any  laboratory  control  sample  deviates  by  greater  than  fifteen 
percent  from  complete  recovery  (i.e.  less  than  85%  or  greater  than  115%)  the  given  QC  sample 
will  be  re-analyzed.  If  a  second  analysis  fails  this  quality  control  check,  the  instrument  must  be 
re-calibrated  and  the  last  twenty  samples  re-analyzed. 

The  matrix  spike  samples  will  be  prepared  from  the  field  duplicates  collected  for  this 
purpose,  as  indicated  by  field  personnel  on  the  Chain-of-Custody  Forms.  These  samples  will  be 
spiked  with  the  same  standard  (i.e.,  same  vendor  and  lot  number)  as  used  for  instrument 
calibrations.  Control  charts  will  be  prepared  from  the  results  of  MS  and  MSD  analyses  and  used 
to  track  instrument  precision.  The  control  charts  will  be  developed  from  parametric  statistics  on 
a  moving  twenty-point  window  of  MS/MSD  results,  assuming  a  normal  distribution  of  relative 
percent  differences  in  spike  recoveries.  If  the  relative  percent  difference  for  any  pair  of 
MS/MSDs  falls  outside  the  established  control  limits  (i.e.,  plus  or  minus  three  standard 
deviations  of  the  mean  of  the  twenty  previous  spiked  pairs),  then  the  instrument  will  be  re¬ 
calibrated  and  new  control  limits  established. 

QA/QC  EVALUATION  OF  ANALYTICAL  DATA 

Chemical  analytical  data  reported  by  the  ARA  laboratory  will  be  evaluated  by  the 
laboratory  manager  following  the  analysis  of  each  round  of  samples.  Through  this  evaluation, 
the  laboratory  manager  will  decide  to  reject,  or  to  flag  reported  analytical  results  based  on  the 
results  of  the  analyses  of  trip  blanks,  equipment  blanks,  method  blanks,  split  samples,  matrix 
spikes,  and  based  on  holding  times  and  other  information  obtained  through  field  audits. 

Criteria  used  in  this  evaluation  will  be  based  on  those  included  in  the  EPA  Region  I 
Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  Organics  Analyses  (1988). 
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Results  of  this  evaluation  will  be  included  in  the  Quality  Control  Summary  Report  to  be  prepared 
at  the  conclusion  of  each  sampling  round. 
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HEALTH  AND  SAFETY 


A  separate  Health  and  Safety  Plan  (HASP)  has  been  prepared  for  this  project.  This 
HASP  addresses  the  issues  associated  with  working  at  Hanscom  AFB  or  Hanscom  Field 
conducting  direct  push  monitoring  well  installation,  typical  cone  penetrometer  operations  or 
groundwater  sampling.  This  document  must  be  read  by  every  participant  working  on  this  project 
for  ARA  or  its  subcontractors.  Copies  of  the  HASP  will  be  available  on  the  CPT  rig,  the 
sampling  support  rig  and  with  the  Project  Manager  at  ARA  in  South  Royalton,  Vermont. 
Addition  copies  will  be  provided  to  the  Air  Force  Subtask  Monitor.at  AFRL/MLQ  at  Tyndall, 
AFB  and  the  Base  Civil  Engineer  at  Hanscom  AFB. 
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SCHEDULE 


Table  5.  Technical  Milestones. 


Milestone 

Planned  Date 

6.1 

Project  Start 

July  98 

6.2 

Monthly  Progress  Reports 

Monthly 

6.3 

Perform  Sampling/ Analysis 

Aug  98 

6.4 

Final  Report 

Dec  99 

6.5 

Final  Presentation 

Dec  99 

6.6 

Final  Technical  Report  (Camera  Ready):  Due  30  days  after  receipt 
of  government’s  comments  to  the  draft  report. 
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REPORTING 


Documentation  for  this  project  will  consists  of  monthly  status  reports  (MSR),  a  draft 
technical  report  and  a  camera  ready  final  technical  report.  The  MSRs  will  be  provided  to  the 
ARA  Tyndall  office  and  directly  to  the  Air  Force  Project  Officer  according  to  SSG  MSR 
schedule  established  by  AFRL/MLQ.  The  draft  technical  report  will  be  provided  to  AFRL/MLQ 
within  30  days  of  the  completion  of  the  tasks.  The  final  technical  report  will  be  provided  to 
AFRL/MLQ  within  30  days  of  receiving  the  government’s  comments  on  the  draft  technical 
report. 
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APPENDIX  A 

DOCUMENTATION 

•  CPT  Daily  Log  Sheet 

•  CPT  Well  Installation  Report 

•  Well  Development  Log 

•  Piezo 

•  Groundwater  Sampling  Log 

•  Chain-of-Custody  Form 
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CPT  DAILY  LOG  SHEET 
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CPT  WELL  INSTALLATION  REPORT 


Project: _ 

City/State:  _ 

Client: _ 

Crew  Chief: 


Observation  Well: 

CPT  ID:  _ 

Installation  Date: 

Location: _ 

ARA  File  No.: 


Ground  El. 
El.  Datum 


Type  of  Protective  Cover/Lock 
Depth  of  Top  of  Roadway  Box  below 


Ground  Surface  ft 

Depth  of  Top  of  Riser  Pipe  below 

Ground  Surface  —ft 

Type  of  Protective  Casing: 

Length  ft 

Inside  Diameter  «n 

Depth  of  Bottom  of  Roadway  Box  ft 

Seals: 


Type  Depth  to  Thickness 

Top  (ft)  (ft) 


Type  of  Riser  Pipe: 

Inside  Diameter  of  Riser  Pipe  _ in 

Type  of  Backfill  around  Riser 

Diameter  of  Largest  CPT  Expander  _ in 

Depth  of  Top  of  Wellpoint  _ .ft 

Type  of  Point  or  Manufacturer 

Screen  Gauge  or  Size  of  Openings  _ in 

Diameter  of  Wellpoint  _ in 


Depth  of  Bottom  of  Wellpoint  _ ft 

Silt  Trap 

Depth  of  Bottom  of  Borehole  _ ft 

(Depths  refer  to  ground  surface) 


_ ft 

Riser  length  (LI) 


+ 


_ ft 

Screen  length  (L2) 


_ ft  = 

Length  of  silt  trap  (L3) 


_ ft 

Total  length 
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WELL  DEVELOPMENT  LOG 


PROJECT:  SITE:  WELL  ID:  DATE: 

WELL  DEPTH:  WATER  LEVEL:  WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT: 

SURGING  TIME  I  PUMPING  TIME  IVOLUME  BAILED  DURING  SURGING: 

BEGIN:  BEGIN: 

END:  END: 

MEASUREMENTS  OBSERVATIONS 

TIME  TEMPERATURE  I  pH  I  SPEC.  TURBIDITY  I  CLARITY  I  COLOR  I  ODOR  I  PARTICULATES 


COND. 


Comments: _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  7ir2h,  Volsphere  =  4/3w3 

PIEZOMETRIC  DATA  RECORDING  FORMAT 
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1.  NAME  OF  PROJECT: 

2.  DATE: 

3.  WEATHER  INFORMATION: 

4.  WORK  PERFORMED: 

5.  FIELD  PERSONNEL: 

6.  FIELD  INSTRUMENTATION  USED  WITH  CALIBRATION  INFORMATION: 

7.  DECONTAMINATION  PROCEDURES: 

8.  WATER  LEVEL  DEPTH  MEASUREMENTS  TAKEN  FROM  TOP  OF  CASING  IN  MONITORING  WELLS. 
MEASUREMENTS  IN  COLLECTION  TRENCH  CLEANOUTS  TAKEN  FROM  TOP  OF  CLEANOUT 
STRUCTURE.  MEASUREMENTS  IN  PUMP  STATION  WET  WELLS  TAKEN  FROM  SURVEYED  DATUM. 

9.  PID  READINGS  TAKEN  OF  WELL  HEADSPACE  IMMEDIATELY  UPON  OPENING  WELL.  PID  READINGS 
LISTED  WITH  WELL  READING/BACKGROUND  READING. 

10.  PIEZOMETRIC  MEASUREMENTS: 

LOCATION  PID  READING  DEPTH  TIME 

11.  GENERAL  REMARKS: 

12.  SIGNATURE  AND  JOB  TITLE  OF  PREPARER: 
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GROUNDWATER  SAMPLING  LOG 


PROJECT: 


WELL  DEPTH: 


MEASUREMENT  POINT: 


METHOD  &  EQUIPMENT: 


SAMPLING  PERSONNEL: 


SITE: 


SCREEN  LENGTH: 


WATER  LEVEL: 


WELL  ID: 

DATE: 

WELL  DIAMETER: 

CASING  TYPE: 

WEATHER  INFORMATION: 


Samples  Collected: - - - - - , 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nrh,  Volsphere  =  4/3itr 
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APPENDIX  B 


Low  Stress  (low  flow)  Purging  and  Sampling  Procedure 
for  the  Collection  of  Ground  Water  Samples 
from  Monitoring  Wells 
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SOP  # :  GW  0001 
Region  I  Low  Stress 
(Low  Flow)  SOP 
Revision  Number:  2 
Date:  July  30,  1996 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  I 

LOW  STRESS  (low  flow)  PURGING  AND  SAMPLING  PROCEDURE 
FOR  THE  COLLECTION  OF  GROUND  WATER  SAMPLES 
FROM  MONITORING  WELLS 


I.  SCOPE  &  APPLICATION 

This  standard  operating  procedure  (SOP)  provides  a  general  framework 
for  collecting  ground  water  samples  that  are  indicative  of  mobile 
organic  and  inorganic  loads  at  ambient  flow  conditions  (both  the 
dissolved  fraction  and  the  fraction  associated  with  mobile 
particulates) .  The  SOP  emphasizes  the  need  to  minimize  stress  by  low 
water-level  drawdowns,  and  low  pumping  rates  (usually  less  than  1 
liter/min)  in  order  to  collect  samples  with  minimal  alterations  to 
water  chemistry.  This  SOP  is  aimed  primarily  at  sampling  monitoring 
wells  that  can  accept  a  submersible  pump  and  have  a  screen,  or  open 
interval  length  of  10  feet  or  less  (this  is  the  most  common 
situation) .  However,  this  procedure  is  flexible  and  can  be  used  in  a 
variety  of  well  construction  and  ground-water  yield  situations. 
Samples  thus  obtained  are  suitable  for  analyses  of  ground  water 
contaminants  (volatile  and  semi -volatile  organic  analytes, 
pesticides,  PCBs,  metals  and  other  inorganics),  or  other  naturally 
occurring  analytes . 

This  procedure  does  not  address  the  collection  of  samples  from  wells 
containing  light  or  dense  non-aqueous  phase  liquids  (LNAPLs  and 
DNAPLs) .  For  this  the  reader  may  wish  to  check:  Cohen,  R.M.  and  J.W. 
Mercer,  1993,  DNAPL  Site  Evaluation;  C.K.  Smoley  (CRC  Press),  Boca 
Raton,  Florida  and  U.S.  Environmental  Protection  Agency,  1992,  RCRA 
Ground-Water  Monitoring:  Draft  Technical  Guidance;  Washington,  DC 
(EPA/53  0 -R- 93  -  001 )  . 

The  screen,  or  open  interval  of  the  monitoring  well  should  be 
optimally  located  (both  laterally  and  vertically)  to  intercept 
existing  contaminant  plume (s)  or  along  flowpaths  of  potential 
contaminant  releases.  It  is  presumed  that  the  analytes  of  interest 
move  (or  potentially  move)  primarily  through  the  more  permeable  zones 
within  the  screen,  or  open  interval. 


Use  of  trademark  names  does  not  imply  endorsement  by  U.S.EPA 
but  is  intended  only  to  assist  in  identification  of  a  specific 
type  of  device . _ 
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Proper  well  construction  and  development  cannot  be  overemphasized, 
since  the  use  of  installation  techniques  that  are  appropriate  to  the 
hydrogeologic  setting  often  prevents  "problem  well"  situations  from 
occurring.  It  is  also  recommended  that  as  part  of  development  or 
redevelopment  the  well  should  be  tested  to  determine  the  appropriate 
pumping  rate  to  obtain  stabilization  of  field  indicator  parameters 
with  minimal  drawdown  in  shortest  amount  of  time.  With  this 
information  field  crews  can  then  conduct  purging  and  sampling  in  a 
more  expeditious  manner. 

The  mid-point  of  the  saturated  screen  length  (which  should. .not  exceed 
10  feet)  is  used  by  convention  as  the  location  of  the  pump  intake. 
However,  significant  chemical  or  permeability  contrast  (s)  within  the 
screen  may  require  additional  field  work  to  determine  the  optimum 
vertical  location(s)  for  the  intake,  and  appropriate  pumping  rate(s) 
for  purging  and  sampling  more  localized  target  zone(s) .  Primary  flow 
zones  (high(er)  permeability  and/or  high(er)  chemical  concentrations) 
should  be  identified  in  wells  with  screen  lengths  longer  than  10 
feet,  or  in  wells  with  open  boreholes  in  bedrock.  Targeting  these 
zones  for  water  sampling  will  help  insure  that  the  low  stress 
procedure  will  not  underestimate  contaminant  concentrations.  The 
Sampling  and  Analysis  Plan  must  provide  clear  instructions  on  how  the 
pump  intake  depth (s)  will  be  selected,  and  reason (s)  for  the  depth (s) 
selected. 

Stabilization  of  indicator  field  parameters  is  used  to  indicate  that 
conditions  are  suitable  for  sampling  to  begin.  Achievement  of 
turbidity  levels  of  less  than  5  NTU  and  stable  drawdowns  of  less  than 
0.3  feet,  while  desirable,  are  not  mandatory.  Sample  collection  may 
still  take  place  provided  the  remaining  criteria  in  this  procedure 
are  met.  If  after  4  hours  of  purging  indicator  field  parameters  have 
not  stabilized,  one  of  3  optional  courses  of  action  may  be  taken:  a) 
continue  purging  until  stabilization  is  achieved,  b)  discontinue 
purging,  do  not  collect  any  samples,  and  record  in  log  book  that 
stabilization  could  not  be  achieved  (documentation  must  describe 
attempts  to  achieve  stabilization)  c)  discontinue  purging,  collect 
samples  and  provide  full  explanation  of  attempts  to  achieve 
stabilization  (note:  there  is  a  risk  that  the  analytical  data 
obtained,  especially  metals  and  strongly  hydrophobic  organic 
analytes,  may  not  meet  the  sampling  objectives) . 

Changes  to  this  SOP  should  be  proposed  and  discussed  when  the  site 
Sampling  and  Analysis  Plan  is  submitted  for  approval .  Subsequent 
requests  for  modifications  of  an  approved  plan  must  include  adequate 
technical  justification  for  proposed  changes.  All  changes  and 
modifications  must  be  approved  before  implementation  in  field. 


B-3 


SOP  # :  GW  0001 
Region  I  Low  Stress 
(Low  Flow)  SOP 
Revision  Number:  2 
Date:  July  30,  1996 


II. EQUIPMENT 

A.  Extraction  device 

Adjustable  rate,  submersible  pumps  are  preferred  (for  example, 
centrifugal  or  bladder  pump  constructed  of  stainless  steel  or 
Teflon) . 

Adjustable  rate,  peristaltic  pumps  (suction)  may  be  used  with 
caution.  Note  that  EPA  guidance  states:  "Suction  pumps  are  not 
recommended  because  they  may  cause  degassing,  pH  modification,  and 
loss  of  volatile  compounds"  (EPA/540/P-87/001,  1987,  page  8.5-11). 

The  use  of  inertial  pumps  is  discouraged.  These  devices  frequently 
cause  greater  disturbance  during  purging  and  sampling  and  are  less 
easily  controlled  than  the  pumps  listed  above.  This  can  lead  to 
sampling  results  that  are  adversely  affected  by  purging  and  sampling 
operations,  and  a  higher  degree  of  data  variability. 

B .  Tubing 

Teflon  or  Teflon  lined  polyethylene  tubing  are  preferred  when 
sampling  is  to  include  VOCs,  SVOCs,  pesticides,  PCBs  and  inorganics. 

PVC,  polypropylene  or  polyethylene  tubing  may  be  used  when  collecting 
samples  for  inorganics  analyses.  However,  these  materials  should  be 
used  with  caution  when  sampling  for  organics.  If  these  materials  are 
used,  the  equipment  blank  (which  includes  the  tubing)  data  must  show 
that  these  materials  do  not  add  contaminants  to  the  sample. 

Stainless  steel  tubing  may  be  used  when  sampling  for  VOCs,  SVOCs, 
pesticides,  and  PCBs.  However,  it  should  be  used  with  caution  when 
sampling  for  metals. 

The  use  of  1/4  inch  or  3/8  inch  (inner  diameter)  tubing  is  preferred. 
This  will  help  ensure  the  tubing  remains  liquid  filled  when  operating 
at  very  low  pumping  rates . 

Pharmaceutical  grade  (Pharmed)  tubing  should  be  used  for  the  section 
around  the  rotor  head  of  a  peristaltic  pump,  to  minimize  gaseous 
diffusion. 

C.  Water  level  measuring  device(s),  capable  of  measuring  to  0.01 
foot  accuracy  (electronic  "tape",  pressure  transducer).  Recording 
pressure  transducers,  mounted  above  the  pump,  are  especially  helpful 
in  tracking  water  levels  during  pumping  operations,  but  their  use 
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must  include  check  measurements  with  a  water  level  "tape"  at  the 
start  and  end  of  each  record. 

D.  Flow  measurement  supplies  (e.g.,  graduated  cylinder  and  stop 
watch) . 

E.  Interface  probe,  if  needed. 

F.  Power  source  (generator,  nitrogen  tank,  etc.) .  If  a  gasoline 
generator  is  used,  it  must  be  located  downwind  and  at  least  30  feet 
from  the  well  so  that  the  exhaust  fumes  do  not  contaminate.,  the 
samples . 

G.  Indicator  field  parameter  monitoring  instruments  -  pH,  Eh, 
dissolved  oxygen  (DO) ,  turbidity,  specific  conductance,  and 
temperature.  Use  of  a  f low-through-cell  is  required  when  measuring 
all  listed  parameters,  except  turbidity.  Standards  to  perform  field 
calibration  of  instruments.  Analytical  methods  are  listed  in  40  CFR 
136,  40  CFR  141,  and  SW-846.  For  Eh  measurements,  follow 
manufacturer's  instructions. 

H.  Decontamination  supplies  (for  example,  non-phosphate  detergent, 
distilled/deionized  water,  isopropyl  alcohol,  etc.). 

I.  Logbook (s) ,  and  other  forms  (for  example,  well  purging  forms). 

J.  Sample  Bottles. 

K.  Sample  preservation  supplies  (as  required  by  the  analytical 
methods) . 

L.  Sample  tags  or  labels. 

M.  Well  construction  data,  location  map,  field  data  from  last 
sampling  event. 

N.  Well  keys. 

O.  Site  specific  Sample  and  Analysis  Plan/Quality  Assurance  Project 
Plan. 

P.  PID  or  FID  instrument  (if  appropriate)  to  detect  VOCs  for  health 
and  safety  purposes,  and  provide  qualitative  field  evaluations. 
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I I I. PRELIMINARY  SITE  ACTIVITIES 

Check  well  for  security  damage  or  evidence  of  tampering,  record 
pertinent  observations. 

Lay  out  sheet  of  clean  polyethylene  for  monitoring  and  sampling 
equipment . 

Remove  well  cap  and  immediately  measure  VOCs  at  the  rim  of  the  well 
with  a  PID  or  FID  instrument  and  record  the  reading  in  the  field 
logbook. 

If  the  well  casing  does  not  have  a  reference  point  (usually  a  V-cut 
or  indelible  mark  in  the  well  casing),  make  one.  Describe  its 
location  and  record  the  date  of  the  mark  in  the  logbook. 

A  synoptic  water  level  measurement  round  should  be  performed  (in  the 
shortest  possible  time)  before  any  purging  and  sampling  activities 
begin.  It  is  recommended  that  water  level  depth  (to  0.01  ft.)  and 
total  well  depth  (to  0.1  ft.)  be  measured  the  day  before,  in  order  to 
allow  for  re-settlement  of  any  particulates  in  the  water  column.  If 
measurement  of  total  well  depth  is  not  made  the  day  before,  it  should 
not  be  measured  until  after  sampling  of  the  well  is  complete.  All 
measurements  must  be  taken  from  the  established  referenced  point. 

Care  should  be  taken  to  minimize  water  column  disturbance. 

Check  newly  constructed  wells  for  the  presence  of  LNAPLs  or  DNAPLs 
before  the  initial  sampling  round.  If  none  are  encountered, 
subsequent  check  measurements  with  an  interface  probe  are  usually  not 
needed  unless  analytical  data  or  field  head  space  information  signal 
a  worsening  situation.  Note:  procedures  for  collection  of  LNAPL  and 
DNAPL  samples  are  not  addressed  in  this  SOP. 


IV. PURGING  AND  SAMPLING  PROCEDURE 

Sampling  wells  in  order  of  increasing  chemical  concentrations  (known 
or  anticipated)  is  preferred. 

1.  Install  Pump 

Lower  pump,  safety  cable,  tubing  and  electrical  lines  slowly  (to 
minimize  disturbance)  into  the  well  to  the  midpoint  of  the  zone  to  be 
sampled.  The  Sampling  and  Analysis  Plan  should  specify  the  sampling 
depth,  or  provide  criteria  for  selection  of  intake  depth  for  each 
well  (see  Section  I) .  If  possible  keep  the  pump  intake  at  least  two 
feet  above  the  bottom  of  the  well,  to  minimize  mobilization  of 
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particulates  present  in  the  bottom  of  the  well.  Collection  of  turbid 
free  water  samples  may  be  especially  difficult  if  there  is  two  feet 
or  less  of  standing  water  in  the  well. 

2 .  Measure  Water  Level 

Before  starting  pump,  measure  water  level.  If  recording  pressure 
transducer  is  used-initialize  starting  condition. 


3 .  Purge  Well 

3a.  Initial  Low  Stress  Sampling  Event 

Start  the  pump  at  its  lowest  speed  setting  and  slowly  increase  the 
speed  until  discharge  occurs.  Check  water  level.  Adjust  pump  speed 
until  there  is  little  or  no  water  level  drawdown  (less  than  0.3 
feet).  If  the  minimal  drawdown  that  can  be  achieved  exceeds  0.3  feet 
but  remains  stable,  continue  purging  until  indicator  field  parameters 
stabilize . 

Monitor  and  record  water  level  and  pumping  rate  every  three  to  five 
minutes  (or  as  appropriate)  during  purging.  Record  any  pumping  rate 
adjustments  (both  time  and  flow  rate) .  Pumping  rates  should,  as 
needed,  be  reduced  to  the  minimum  capabilities  of  the  pump  (for 
example,  0.1  -  0.4  1/min)  to  ensure  stabilization  of  indicator 
parameters.  Adjustments  are  best  made  in  the  first  fifteen  minutes 
of  pumping  in  order  to  help  minimize  purging  time.  During  pump 
start-up,  drawdown  may  exceed  the  0.3  feet  target  and  then  "recover" 
as  pump  flow  adjustments  are  made.  Purge  volume  calculations  should 
utilize  stabilized  drawdown  value,  not  the  initial  drawdown.  Do  not 
allow  the  water  level  to  fall  to  the  intake  level  (if  the  static 
water  level  is  above  the  well  screen,  avoid  lowering  the  water  level 
into  the  screen) .  The  final  purge  volume  must  be  greater  than  the 
stabilized  drawdown  volume  plus  the  extraction  tubing  volume. 

Wells  with  low  recharge  rates  may  require  the  use  of  special  pumps 
capable  of  attaining  very  low  pumping  rates  (bladder,  peristaltic), 
and/or  the  use  of  dedicated  equipment.  If  the  recharge  rate  of  the 
well  is  lower  than  extraction  rate  capabilities  of  currently 
manufactured  pumps  and  the  well  is  essentially  dewatered  during 
purging,  then  the  well  should  be  sampled  as  soon  as  the  water  level 
has  recovered  sufficiently  to  collect  the  appropriate  volume  needed 
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for  all  anticipated  samples  (ideally  the  intake  should  not  be  moved 
during  this  recovery  period) .  Samples  may  then  be  collected  even 
though  the  indicator  field  parameters  have  not  stabilized. 

3b.  Subsequent  Low  Stress  Sampling  Events 

After  synoptic  water  level  measurement  round,  check  intake  depth  and 
drawdown  information  from  previous  sampling  event (s)  for  each  well. 
Duplicate,  to  the  extent  practicable,  the  intake  depth  and  extraction 
rate  (use  final  pump  dial  setting  information)  from  previous 
event (s) .  Perform  purging  operations  as  above. 

4 .  Monitor  Indicator  Field  Parameters 

During  well  purging,  monitor  indicator  field  parameters  (turbidity, 
temperature,  specific  conductance,  pH,  Eh,  DO)  every  three  to  five 
minutes  (or  less  frequently,  if  appropriate).  Note:  during  the  early 
phase  of  purging  emphasis  should  be  put  on  minimizing  and  stabilizing 
pumping  stress,  and  recording  those  adjustments.  Purging  is 
considered  complete  and  sampling  may  begin  when  all  the  above 
indicator  field  parameters  have  stabilized.  Stabilization  is 
considered  to  be  achieved  when  three  consecutive  readings,  taken  at 
three  (3)  to  five  (5)  minute  intervals,  are  within  the  following 
limits : 


turbidity  (10%  for  values  greater  than  1  NTU) , 

DO  (10%) , 

specific  conductance  (3%)  , 
temperature  (3%)  , 
pH  (±  0.1  unit) , 

ORP/Eh  (+  10  millivolts)  . 

All  measurements,  except  turbidity,  must  be  obtained  using  a  flow¬ 
through-cell.  Transparent  f low-through-cells  are  preferred,  because 
they  allow  field  personnel  to  watch  for  particulate  build-up  within 
the  cell.  This  build-up  may  affect  indicator  field  parameter  values 
measured  within  the  cell  and  may  also  cause  an  underestimation  of 
turbidity  values  measured  after  the  cell.  If  the  cell  needs  to  be 
cleaned  during  purging  operations,  continue  pumping  and  disconnect 
cell  for  cleaning,  then  reconnect  after  cleaning  and  continue 
monitoring  activities. 

The  flow-through-cell  must  be  designed  in  a  way  that  prevents  air 
bubble  entrapment  in  the  cell.  When  the  pump  is  turned  off  or 
cycling  on/off  (when  using  a  bladder  pump) ,  water  in  the  cell  must 
not  drain  out.  Monitoring  probes  must  be  submerged  in  water  at  all 
times.  If  two  flow- through-cells  are  used  in  series,  the  one 
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containing  the  dissolved  oxygen  probe  should  come  first  (this 
parameter  is  most  susceptible  to  error  if  air  leaks  into  the  system) . 


5.  Collect  Water  Samples 

Water  samples  for  laboratory  analyses  must  be  collected  before  water 
has  passed  through  the  flow-through-cell  (use  a  by-pass  assembly  or 
.disconnect  cell  to  obtain  sample). 

VOC  samples  should  be  collected  first  and  directly  into  pre-preserved 
sample  containers.  Fill  all  sample  containers  by  allowing  the  pump 
discharge  to  flow  gently  down  the  inside  of  the  container  with 
minimal  turbulence. 

During  purging  and  sampling,  the  tubing  should  remain  filled  with 
water  so  as  to  minimize  possible  changes  in  water  chemistry  upon 
contact  with  the  atmosphere.  It  is  recommended  that  1/4  inch  or  3/8 
inch  (inside  diameter)  tubing  be  used  to  help  insure  that  the  sample 
tubing  remains  water  filled.  If  the  pump  tubing  is  not  completely 
filled  to  the  sampling  point,  use  one  of  the  following  procedures  to 
collect  samples:  (1)  add  clamp,  connector  (Teflon  or  stainless 

steel)  or  valve  to  constrict  sampling  end  of  tubing;  (2)  insert  small 
diameter  Teflon  tubing  into  water  filled  portion  of  pump  tubing 
allowing  the  end  to  protrude  beyond  the  end  of  the  pump  tubing, 
collect  sample  from  small  diameter  tubing;  (3)  collect  non-VOC 
samples  first,  then  increase  flow  rate  slightly  until  the  water 
completely  fills  the  tubing,  collect  sample  and  record  new  drawdown, 
flow  rate  and  new  indicator  field  parameter  values. 

Add  preservative,  as  required  by  analytical  methods,  to  samples 
immediately  after  they  are  collected  if- the  sample  containers  are  not 
pre-preserved.  Check  analytical  methods  (e.g.  EPA  SW-846,  water 
supply,  etc.)  for  additional  information  on  preservation.  Check  pH 
for  all  samples  requiring  pH  adjustment  to  assure  proper  pH  value. 

For  VOC  samples,  this  will  require  that  a  test  sample  be  collected 
during  purging  to  determine  the  amount  of  preservative  that  needs  to 
be  added  to  the  sample  containers  prior  to  sampling. 

If  determination  of  filtered  metal  concentrations  is  a  sampling 
objective,  collect  filtered  water  samples  using  the  same  low  flow 
procedures.  The  use  of  an  in-line  filter  is  required,  and  the  filter 
size  (0.45  urn  is  commonly  used)  should  be  based  on  the  sampling 
objective.  Pre-rinse  the  filter  with  approximately  25  -  50  ml  of 
ground  water  prior  to  sample  collection.  Preserve  filtered  water 
sample  immediately.  Note:  filtered  water  samples  are  not  an 
acceptable  substitute  for  unfiltered  samples  when  the  monitoring 
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objective  is  to  obtain  chemical  concentrations  of  total  mobile 
contaminants  in  ground  water  for  human  health  risk  calculations. 

Label  each  sample  as  collected.  Samples  requiring  cooling  (volatile 
organics,  cyanide,  etc.)  will  be  placed  into  a  cooler  with  ice  or 
refrigerant  for  delivery  to  the  laboratory.  Metal  samples  after 
acidification  to  a  pH  less  than  2  do  not  need  to  be  cooled. 

6.  Post  Sampling  Activities 

If  recording  pressure  transducer  is  used,  remeasure  water  level  with 
tape . 

After  collection  of  the  samples,  the  pump  tubing  may  either  be 
dedicated  to  the  well  for  resampling  (by  hanging  the  tubing  inside 
the  well) ,  decontaminated,  or  properly  discarded. 

Before  securing  the  well,  measure  and  record  the  well  depth  (to  0.1 
ft.),  if  not  measured  the  day  before  purging  began.  Note: 
measurement  of  total  well  depth  is  optional  after  the  initial  low 
stress  sampling  event.  However,  it  is  recommended  if  the  well  has  a 
"silting"  problem  or  if  confirmation  of  well  identity  is  needed. 

Secure  the  well. 


V . DECONTAMINATION 

Decontaminate  sampling  equipment  prior  to  use  in  the  first  well  and 
following  sampling  of  each  subsequent  well.  Pumps  will  not  be 
removed  between  purging  and  sampling  operations.  The  pump  and  tubing 
(including  support  cable  and  electrical  wires  which  are  in  contact 
with  the  well)  will  be  decontaminated  by  one  of  the  procedures  listed 
below . 

Procedure  1 


The  decontaminating  solutions  can  be  pumped  from  either  buckets  or 
short  PVC  casing  sections  through  the  pump  or  the  pump  can  be 
disassembled  and  flushed  with  the  decontaminating  solutions.  It  is 
recommended  that  detergent  and  isopropyl  alcohol  be  used  sparingly 
in  the  decontamination  process  and  water  flushing  steps  be  extended 
to  ensure  that  any  sediment  trapped  in  the  pump  is  removed.  The 
pump  exterior  and  electrical  wires  must  be  rinsed  with  the 
decontaminating  solutions,  as  well.  The  procedure  is  as  follows: 
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Flush  the  equipment /pump  with  potable  water. 

Flush  with  non-phosphate  detergent  solution.  If  the  solution  is 
recycled,  the  solution  must  be  changed  periodically. 

Flush  with  potable  or  distilled/deionized  water  to  remove  all  of 
the  detergent  solution.  If  the  water  is  recycled,  the  water  must 
be  changed  periodically. 

Flush  with  isopropyl  alcohol  (pesticide  grade) .  If  equipment 
blank  data  from  the  previous  sampling  event  show  that  the  level  of 
contaminants  is  insignificant,  then  this  step  may  be  skipped. 

Flush  with  distilled/deionized  water.  The  final  water  rinse  must 
not  be  recycled. 

Procedure  2 


Steam  clean  the  outside  of  the  submersible  pump. 

Pump  hot  potable  water  from  the  steam  cleaner  through  the  inside  of 
the  pump.  This  can  be  accomplished  by  placing  the  pump  inside  a 
three  or  four  inch  diameter  PVC  pipe  with  end  cap.  Hot  water  from 
the  steam  cleaner  jet  will  be  directed  inside  the  PVC  pipe  and  the 
pump  exterior  will  be  cleaned.  The  hot  water  from  the  steam 
cleaner  will  then  be  pumped  from  the  PVC  pipe  through  the  pump  and 
collected  into  another  container.  Note:  additives  or  solutions 
should  not  be  added  to  the  steam  cleaner. 

Pump  non-phosphate  detergent  solution  through  the  inside  of  the 
pump.  if  the  solution  is  recycled,  the  solution  must  be  changed 
periodically. 

Pump  potable  water  through  the  inside  of  the  pump  to  remove  all  of 
the  detergent  solution.  If  the  solution  is  recycled,  the  solution 
must  be  changed  periodically. 

Pump  distilled/deionized  water  through  the  pump.  The  final  water 
rinse  must  not  be  recycled. 


VI. FIELD  QUALITY  CONTROL 

Quality  control  samples  are  required  to  verify  that  the  sample 
collection  and  handling  process  has  not  compromised  the  quality  of 
the  ground  water  samples.  All  field  quality  control  samples  must  be 
prepared  the  same  as  regular  investigation  samples  with  regard  to 
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sample  volume,  containers,  and  preservation.  The  following  quality 
control  samples  shall  be  collected  for  each  batch  of  samples  (a  batch 
may  not  exceed  20  samples) .  Trip  blanks  are  required  for  the  VOC 
samples  at  a  frequency  of  one  set  per  VOC  sample  cooler. 

Field  duplicate. 

Matrix  spike. 

Matrix  spike  duplicate. 

Equipment  blank. 

Trip  blank  (VOCs) . 

Temperature  blank  (one  per  sample  cooler) . 

Equipment  blank  shall  include  the  pump  and  the  pump's  tubing.  If 
tubing  is  dedicated  to  the  well,  the  equipment  blank  will  only 
include  the  pump  in  subsequent  sampling  rounds. 

Collect  samples  in  order  from  wells  with  lowest  contaminant 
concentration  to  highest  concentration.  Collect  equipment  blanks 
after  sampling  from  contaminated  wells  and  not  after  background 
wells . 

Field  duplicates  are  collected  to  determine  precision  of  sampling 
procedure.  For  this  procedure,  collect  duplicate  for  each  analyte 
group  in  consecutive  order  (VOC  original,  VOC  duplicate,  SVOC 
original,  SVOC  duplicate,  etc.). 

If  split  samples  are  to  be  collected,  collect  split  for  each  analyte 
group  in  consecutive  order  (VOC  original,  VOC  split,  etc.).  Split 
sample  should  be  as  identical  as  possible  to  original  sample. 

All  monitoring  instrumentation  shall  be  operated  in  accordance  with 
EPA  analytical  methods  and  manufacturer's  operating  instructions. 

EPA  analytical  methods  are  listed  in  40  CFR  136,  40  CFR  141,  and  SW- 
846  with  exception  of  Eh,  for  which  the  manufacturer's  instructions 
are  to  be  followed.  Instruments  shall  be  calibrated  at  the  beginning 
of  each  day.  If  a  measurement  falls  outside  the  calibration  range, 
the  instrument  should  be  re -calibrated  so  that  all  measurements  fall 
within  the  calibration  range.  At  the  end  of  each  day,  check 
calibration  to  verify  that  instruments  remained  in  calibration. 
Temperature  measuring  equipment,  thermometers  and  thermistors,  need 
not  be  calibrated  to  the  above  frequency.  They  should  be  checked  for 
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accuracy  prior  to  field  use  according  to  EPA  Methods  and  the 
manufacturer ' s  instructions . 


VII. FIELD  LOGBOOK 

A  field  log  shall  be  kept  to  document  all  ground  water  field 
monitoring  activities  (see  attached  example  matrix) ,  and  record  all 
of  the  following: 

Well  identification. 

Well  depth,  and  measurement  technique. 

Static  water  level  depth,  date,  time  and  measurement  technique. 

Presence  and  thickness  of  immiscible  liquid  (NAPL)  layers  and 
detection  method. 

Pumping  rate,  drawdown,  indicator  parameters  values,  and  clock 
time,  at  the  appropriate  time  intervals;  calculated  or  measured 
total  volume  pumped. 

Well  sampling  sequence  and  time  of  each  sample  collection. 

Types  of  sample  bottles  used  and  sample  identification  numbers. 
Preservatives  used. 

Parameters  requested  for  analysis. 

Field  observations  during  sampling  event. 

Name  of  sample  collector (s) . 

Weather  conditions. 

QA/QC  data  for  field  instruments. 

Any  problems  encountered  should  be  highlighted. 

Description  of  all  sampling  equipment  used,  including  trade  names, 
model  number,  diameters,  material  composition,  etc. 


VIII.  DATA  REPORT 
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Data  reports  are  to  include  laboratory  analytical  results,  QA/QC 
information,  and  whatever  field  logbook  information  is  needed  to 
allow  for  a  full  evaluation  of  data  usability. 
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LOW-FLOW  (MINIMAL  DRAWDOWN) 
GROUND-WATER  SAMPLING  PROCEDURES 

by  Robert  W.  Puis1  and  Michael  J.  Barcelona2 


Background 

The  Regional  Superfund  Ground  Water  Forum  is  a 
group  of  ground-water  scientists,  representing  EPA’s 
Regional  Superfund  Offices,  organized  to  exchange 
information  related  to  ground-water  remediation  at  Superfund 
sites.  One  of  the  major  concerns  of  the  Forum  is  the 
sampling  of  ground  water  to  support  site  assessment  and 
remedial  performance  monitoring  objectives.  This  paper  is 
intended  to  provide  background  information  on  the 
development  of  low-flow  sampling  procedures  and  its 
application  under  a  variety  of  hydrogeologic  settings.  It  is 
hoped  that  the  paper  will  support  the  production  of  standard 
operating  procedures  for  use  by  EPA  Regional  personnel  and 
other  environmental  professionals  engaged  in  ground-water 
sampling. 

For  further  information  contact:  Robert  Puls,  405-436-8543, 
Subsurface  Remediation  and  Protection  Division,  NRMRL, 
Ada,  Oklahoma. 


I.  Introduction 

The  methods  and  objectives  of  ground-water 
sampling  to  assess  water  quality  have  evolved  over  time. 
Initially  the  emphasis  was  on  the  assessment  of  water  quality 
of  aquifers  as  sources  of  drinking  water.  Large  water-bearing 


units  were  identified  and  sampled  in  keeping  with  that 
objective.  These  were  highly  productive  aquifers  that 
supplied  drinking  water  via  private  wells  or  through  public 
water  supply  systems.  Gradually,  with  the  increasing  aware¬ 
ness  of  subsurface  pollution  of  these  water  resources,  the 
understanding  of  complex  hydrogeochemical  processes 
which  govern  the  fate  and  transport  of  contaminants  in  the 
subsurface  increased.  This  increase  in  understanding  was 
also  due  to  advances  in  a  number  of  scientific  disciplines  and 
improvements  in  tools  used  for  site  characterization  and 
ground-water  sampling.  Ground-water  quality  investigations 
where  pollution  was  detected  initially  borrowed  ideas, 
methods,  and  materials  for  site  characterization  from  the 
water  supply  field  and  water  analysis  from  public  health 
practices.  This  included  the  materials  and  manner  in  which 
monitoring  wells  were  installed  and  the  way  in  which  water 
was  brought  to  the  surface,  treated,  preserved  and  analyzed. 
The  prevailing  conceptual  ideas  included  convenient  generali¬ 
zations  of  ground-water  resources  in  terms  of  large  and 
relatively  homogeneous  hydrologic  units .  With  time  it  became 
apparent  that  conventional  water  supply  generalizations  of 
homogeneity  did  not  adequately  represent  field  data  regard¬ 
ing  pollution  of  these  subsurface  resources.  The  important 
role  of  heterogeneity  became  increasingly  clear  not  only  in 
geologic  terms,  but  also  in  terms  of  complex  physical, 
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chemical  and  biological  subsurface  processes.  With  greater 
appreciation  of  the  role  of  heterogeneity,  it  became  evident 
that  subsurface  pollution  was  ubiquitous  and  encompassed 
the  ur. saturated  zone  to  the  deep  subsurface  and  included 
unconsolidated  sediments,  fractured  rock,  and  aquitards  or 
low-yieicing  or  impermeable  formations.  Small-scale  pro¬ 
cesses  and  heterogeneities  were  shown  to  be  important  in 
identifying  contaminant  distributions  and  in  controlling  water 
and  contaminant  flow  paths. 

It  is  beyond  the  scope  of  this  paper  to  summarize  ail 
the  advances  in  the  field  of  ground-water  quality  investiga¬ 
tions  and  remediation,  but  two  particular  issues  have  bearing 
on  ground-water  sampling  today:  aquifer  heterogeneity  and 
colloidal  transport.  Aquifer  heterogeneities  affect  contaminant 
flow  paths  and  include  variations  in  geoiogy,  geochemistry, 
hydrology  and  microbiology.  As  methods  and  the  tools 
available  for  subsurface  investigations  have  become  increas¬ 
ingly  sopnisticated  and  understanding  of  the  subsurface 
environment  has  advanced,  there  is  an  awareness  that  in 
most  cases  a  primary  concern  for  site  investigations  is 
characterization  of  contaminant  flow  paths  rather  than  entire 
aquifers.  In  fact,  in  many  cases,  plume  thickness  can  be  less 
than  weil  screen  lengths  (e.g.,  3-5  m)  typically  installed  at 
hazardous  waste  sites  to  detect  and  monitor  plume  movement 
over  time.  Small-scale  differences  have  increasingly  been 
shown  to  be  important  and  there  is  a  general  trend  toward 
smaller  diameter  wells  and  shorter  screens. 

The  hydrogeochemicai  significance  of  colloidal-size 
particles  in  subsurface  systems  has  been  realized  during  the 
past  several  years  (Gschwend  and  Reynolds,  1987;  McCarthy 
and  Zachara,  1989;  Puis,  1990;  Ryan  and  Gschwend,  1990). 
This  realization  resulted  from  both  field  and  laboratory  studies 
that  showed  faster  contaminant  migration  over  greater 
distances  and  at  higher  concentrations  than  flow  and  trans¬ 
port  mccel  predictions  would  suggest  (Buddemeier  and  Hunt, 
1988:  Enfield  and  Bengtsson,  1988;  Penrose  et  ai.,  1990). 
Such  models  typically  account  for  interaction  between  the 
mobile  aqueous  and  immobile  solid  phases,  but  do  not  allow 
for  a  mobile,  reactive  solid  phase.  It  is  recognition  of  this  third 
phase  as  a  possible  means  of  contaminant  transport  that  has 
brought  increasing  attention  to  the  manner  in  which  samples 
are  collected  and  processed  for  analysis  (Puis  et  al.,  1990; 
McCarthy  and  Degueldre,  1993;  Backhus  et  ai.,  1993;  U.  S. 
ERA,  1995).  If  such  a  phase  is  present  in  sufficient  mass, 
possesses  high  sorption  reactivity,  large  surface  area,  and 
remains  stable  in  suspension,  it  can  serve  as  an  important 
mechanism  to  facilitate  contaminant  transport  in  many  types 
of  subsurface  systems. 

Colloids  are  particles  that  are  sufficiently  small  so 
that  the  surface  free  energy  of  the  particle  dominates  the  bulk 
free  energy.  Typically,  in  ground  water,  this  includes  particles 
with  diameters  between  1  and  1000  nm.  The  most  commonly 
observed  mobile  particles  include:  secondary  day  minerals; 
hydrous  iron,  aluminum,  and  manganese  oxides;  dissolved 
and  particulate  organic  materials,  and  viruses  and  bacteria. 


These  reactive  particles  have  been  shown  to  be  mobile  under 
a  variety  of  conditions  in  both  field  studies  and  laboratory 
column  experiments,  and  as  such  need  to  be  included  in 
monitoring  programs  where  identification  of  the  total  mobile 
contaminant  loading  (dissolved  +  naturally  suspended 
particles)  at  a  site  is  an  objective.  To  that  end,  sampling 
methodologies  must  be  used  which  do  not  artificially  bias 
naturally  suspended  particle  concentrations. 

Currently  the  most  common  ground-water  purging 
and  sampling  methodology  is  to  purge  a  well  using  bailers  or 
high  speed  pumps  to  remove  3  to  5  casing  volumes  followed 
by  sample  cojlection.  This  method  can  cause  adverse  impacts 
on  sample  quality  through  collection  of  samples  with  high 
levels  of  turbidity.  This  results  in  the  inclusion  of  otherwise 
immobile  artifactua!  particles  which  produce  an  overestima¬ 
tion  of  certain  analytes  of  interest  (e.g.,  metals  or  hydrophobic 
organic  compounds).  Numerous  documented  problems 
associated  with  filtration  (Danielsson,  1982;  Laxen  and 
Chandler,  1982;  Horowitz  et  al.,  1992)  make  this  an  undesir¬ 
able  method  of  rectifying  the  turbidity  problem,  and  include 
the  removal  of  potentially  mobile  (contaminant-associated) 
particles  during  filtration,  thus  artificially  biasing  contaminant 
concentrations  low.  Sampling-induced  turbidity  problems  can 
often  be  mitigated  by  using  iow-flow  purging  and  sampling 
techniques. 

Current  subsurface  conceptual  models  have  under¬ 
gone  considerable  refinement  due  to  the  recent  development 
and  increased  use  of  fieid  screening  tools.  So-called 
hydraulic  push  technologies  (e.g.,  cone  penetrometer, 
Geoprobe®,  QED  HydroPunch®)  enable  relatively  fast 
screening  site  characterization  which  can  then  be  used  to 
design  and  install  a  monitoring  well  network.  Indeed, 
alternatives  to  conventional  monitoring  wells  are  now  being 
considered  for  some  hydrogeologic  settings.  The  ultimate 
design  of  any  monitoring  system  should  however  be  based 
upon  adequate  site  characterization  and  be  consistent  with 
established  monitoring  objectives. 

If  the  sampling  program  objectives  include  accurate 
assessment  of  the  magnitude  and  extent  of  subsurface 
contamination  over  time  and/or  accurate  assessment  of 
subsequent  remedial  performance,  then  some  information 
regarding  plume  delineation  in  three-dimensional  space  is 
necessary  prior  to  monitoring  weil  network  design  and 
installation.  This  can  be  accomplished  with  a  variety  of 
different  tools  and  equipment  ranging  from  hand-operated 
augers  to  screening  tools  mentioned  above  and  large  drilling 
rigs.  Detailed  information  on  ground-water  flow  velocity, 
direction,  and  horizontal  and  vertical  variability  are  essential 
baseline  data  requirements.  Detailed  soil  and  geologic  data 
are  required  prior  to  and  during  the  installation  of  sampling 
points.  This  includes  historical  as  weil  as  detailed  soil  and 
geologic  logs  which  accumulate  during  the  site  investigation. 
The  use  of  borehole  geophysical  techniques  is  also  recom¬ 
mended.  With  this  information  (together  with  other  site 
characterization  data)  and  a  clear  understanding  of  sampling 
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objectives,  then  appropriate  location,  screen  length,  well 
diameter,  slot  size,  etc.  for  the  monitoring  well  network  can  be 
decided.  This  is  especially  critical  for  new  in  situ  remedial 
approaches  or  natural  attenuation  assessments  at  hazardous 
waste  sites. 

In  general,  the  overall  goal  of  any  ground-water 
sampling  program  is  to  collect  water  samples  with  no  alter¬ 
ation  in  water  chemistry;  analytical  data  thus  obtained  may  be 
used  for  a  vanety  of  specific  monitoring  programs  depending 
on  the  regulatory  requirements.  The  sampling  methodology 
described  in  this  paper  assumes  that  the  monitoring  goal  is  to 
sample  monitoring  wells  for  the  presence  of  contaminants  and 
it  is  applicable  whether  mobile  colloids  are  a  concern  or  not 
and  whether  the  analytes  of  concern  are  metals  (and  metal¬ 
loids)  or  organic  compounds. 


IL  Monitoring  Objectives  and  Design 
Considerations 

The  following  issues  are  important  to  consider  prior 
to  the  design  and  implementation  of  any  ground-water 
monitoring  program,  including  those  which  anticipate  using 
low-flow  purging  and  sampling  procedures. 

A .  Data  Quality  Objectives  (DQOs) 

Monitoring  objectives  include  four  main  types: 
detection,  assessment,  corrective-action  evaluation  and 
resource  evaluation,  along  with  hybrid  variations  such  as  site- 
assessments  for  property  transfers  and  water  availability 
investigations.  Monitoring  objectives  may  change  as  contami¬ 
nation  or  water  quality  problems  are  discovered.  However, 
there  are  a  number  of  common  components  of  monitoring 
programs  which  should  be  recognized  as  important  regard¬ 
less  of  initial  objectives.  These  components  include: 

1)  Development  of  a  conceptual  model  that  incorporates 
elements  of  the  regional  geology  to  the  local  geologic 
framework.  The  conceptual  model  development  also 
includes  initial  site  characterization  efforts  to  identify 
hydrostratigraphic  units  and  likely  flow-paths  using  a 
minimum  number  of  borings  and  well  completions; 

2)  Cost-effective  and  well  documented  collection  of  high 
quality  data  utilizing  simple,  accurate,  and  reproduc¬ 
ible  techniques;  and 

3)  Refinement  of  the  conceptual  model  based  on 
supplementary  data  collection  and  analysis. 

These  fundamental  components  serve  many  types  of  monitor¬ 
ing  programs  and  provide  a  basis  for  future  efforts  that  evolve 
in  complexity  and  level  of  spatial  detail  as  purposes  and 
objectives  expand.  High  quality,  reproducible  data  collection 
is  a  common  goal  regardless  of  program  objectives. 


High  quality  data  collection  implies  data  of  sufficient 
accuracy,  precision,  and  completeness  (i.e.f  ratio  of  valid 
analytical  results  to  the  minimum  sample  number  called  for  by 
the  program  design)  to  meet  the  program  objectives.  Accu¬ 
racy  depends  on  the  correct  choice  of  monitoring  tools  and 
procedures  to  minimize  sample  and  subsurface  disturbance 
from  collection  to  analysis.  Precision  depends  on  the 
repeatability  of  sampling  and  analytical  protocols.  It  can  be 
assured  or  improved  by  replication  of  sample  analyses 
including  blanks,  field/lab  standards  and  reference  standards. 


B.  Sample  Representativeness 

An  important  goal  of  any  monitoring  program  is 
collection  of  data  that  is  truly  representative  of  conditions  at 
the  site.  The  term  representativeness  applies  to  chemical  and 
hydrogeologic  data  collected  via  wells,  borings,  piezometers, 
geophysical  and  soil  gas  measurements,  lysimeters,  and 
temporary  sampling  points.  It  involves  a  recognition  of  the 
statistical  variability  of  individual  subsurface  physical  proper¬ 
ties,  and  contaminant  or  major  ion  concentration  levels,  while 
explaining  extreme  values.  Subsurface  temporal  and  spatial 
variability  are  facts.  Good  professional  practice  seeks  to 
maximize  representativeness  by  using  proven  accurate  and 
reproducible  techniques  to  define  limits  on  the  distribution  of 
measurements  collected  at  a  site.  However,  measures  of 
representativeness  are  dynamic  and  are  controlled  by 
evolving  site  characterization  and  monitoring  objectives.  An 
evolutionary  site  characterization  model,  as  shown  in  Fig¬ 
ure  1 ,  provides  a  systematic  approach  to  the  goal  of  consis¬ 
tent  data  collection. 
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Figure  1 .  Evolutionary  Site  Characterization  Model 


The  model  emphasizes  a  recognition  of  the  causes  of  the 
variability  (e.g.,  use  of  inappropriate  technology  such  as  using 
bailers  to  purge  wells;  imprecise  or  operator-dependent 
methods)  and  the  need  to  control  avoidable  errors. 
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1)  Questions  of  Scale 

A  sampling  plan  designed  to  collect  representative 
samples  must  take  into  account  the  potential  scale  of 
changes  in  site  conditions  through  space  and  time  as  well  as 
the  chemical  associations  and  behavior  of  the  parameters 
that  are  targeted  for  investigation.  In  subsurface  systems, 
physical  (i.e.,  aquifer)  and  chemical  properties  over  time  or 
space  are  not  statistically  independent,  in  fact  samples 
taken  in  close  proximity  (i.e.,  within  distances  of  a  few  meters) 
or  within  short  time  periods  (i.e.,  more  frequently  than 
monthiy)  are  highly  auto-correiated.  This  means  that  designs 
employing  high-sampling  frequency  (e.g.,  monthly)  or  dense 
spatial  monitoring  designs  run  the  risk  of  redundant  data 
collection  and  misleading  inferences  regarding  trends  in 
values  that  aren't  statistically  valid.  In  practice,  contaminant 
detection  and  assessment  monitoring  programs  rarely  suffer 
these  over-sampiing  concerns.  In  corrective-action  evaluation 
programs,  it  is  also  possible  that  too  little  data  may  be 
collected  over  space  or  time.  In  these  cases,  false  interpreta¬ 
tion  of  the  spatial  extent  of  contamination  or  underestimation 
of  temporal  concentration  variability  may  result. 

2)  Target  Parameters 

Parameter  selection  in  monitoring  program  design  is 
most  often  dictated  by  the  regulatory  status  of  the  site. 
However,  background  water  quality  constituents,  purging 
indicator  parameters,  and  contaminants,  all  represent  targets 
for  data  collection  programs.  The  tools  and  procedures  used 
in  these  programs  should  be  equally  rigorous  and  applicable 
to  all  categories  of  data,  since  all  may  be  needed  to  deter¬ 
mine  or  support  regulatory  action. 

C.  Sampling  Point  Design  and  Construction 

Detailed  site  characterization  is  central  to  all 
decision-making  purposes  and  the  basis  for  this  characteriza¬ 
tion  resides  in  identification  of  the  geologic  framework  and 
major  hydro-stratigraphic  units.  Fundamental  data  for  sample 
point  location  include:  subsurface  lithology,  head-differences 
and  background  geochemical  conditions.  Each  sampling  point 
has  a  proper  use  or  uses  which  should  be  documented  at  a 
level  which  is  appropriate  for  the  program’s  data  quality 
objectives.  Individual  sampling  points  may  not  always  be 
able  to  fulfill  multiple  monitoring  objectives  (e.g.,  detection, 
assessment,  corrective  action). 

1)  Compatibility  with  Monitoring  Program  and  Data 
Quality  Objectives 

Specifics  of  sampling  point  location  and  design  will 
be  dictated  by  the  complexity  of  subsurface  lithology  and 
variability  in  contaminant  and/or  geochemical  conditions.  It  ' 
should  be  noted  that,  regardless  of  the  ground-water  sam¬ 
pling  approach,  few  sampling  points  (e.g.,  wells,  drive-points, 
screened  augers)  have  zones  of  influence  in  excess  of  a  few 


feet.  Therefore,  the  spatial  frequency  of  sampling  points 
should  be  carefully  selected  and  designed. 

2)  Flexibility  of  Sampling  Point  Design 

In  most  cases  well-point  diameters  in  excess  of  1  7/8 
inches  will  permit  the  use  of  most  types  of  submersible 
pumping  devices  for  low-flow  (minimal  drawdown)  sampling. 

It  is  suggested  that  shon  (e.g.,  less  than  1 .6  m)  screens  be 
incorporated  into  the  monitoring  design  where  possible  so 
that  comparable  results  from  one  device  to  another  might  be 
expected.  Short ,  of  course,  is  relative  to  the  degree  of  vertical 
water  quality  variability  expected  at  a  site. 

3)  Equilibration  of  Sampling  Point 

Time  should  be  allowed  for  equilibration  of  the  well 
or  sampling  point  with  the  formation  after  installation.  Place¬ 
ment  of  well  or  sampling  points  in  the  subsurface  produces 
some  disturbance  of  ambient  conditions.  Drilling  techniques 
(e.g.,  auger,  rotary,  etc.)  are  generally  considered  to  cause 
more  disturbance  than  direct-push  technologies.  In  either 
case,  there  may  be  a  period  (i.e.,  days  to  months)  during 
which  water  quality  near  the  point  may  be  distinctly  different 
from  that  in  the  formation.  Proper  development  of  the  sam¬ 
pling  point  and  adjacent  formation  to  remove  fines  created 
during  emplacement  will  shorten  this  water  quality  recovery 
period. 


III.  Definition  of  Low-Flow  Purging  and  Sampling 

It  is  generally  accepted  that  water  in  the  well  casing 
is  non-representative  of  the  formation  water  and  needs  to  be 
purged  prior  to  collection  of  ground-water  samples.  However, 
the  water  in  the  screened  interval  may  indeed  be  representa¬ 
tive  of  the  formation,  depending  upon  well  construction  and 
site  hydrogeology.  Wells  are  purged  to  some  extent  for  the 
following  reasons:  the  presence  of  the  air  interface  at  the  top 
of  the  water  column  resulting  in  an  oxygen  concentration 
gradient  with  depth,  loss  of  volatiles  up  the  water  column, 
leaching  from  or  sorption  to  the  casing  or  filter  pack,  chemical 
changes  due  to  clay  seals  or  backfill,  and  surface  infiltration. 

Low-flow  purging,  whether  using  portable  or  dedi¬ 
cated  systems,  should  be  done  using  pump-intake  located  in 
the  middle  or  slightly  above  the  middle  of  the  screened 
interval.  Placement  of  the  pump  too  close  to  the  bottom  of  the 
well  will  cause  increased  entrainment  of  solids  which  have 
collected  in  the  well  over  time.  These  particles  are  present  as 
a  result  of  well  development,  prior  purging  and  sampling 
events,  and  natural  colloidal  transport  and  deposition. 
Therefore,  placement  of  the  pump  in  the  middle  or  toward  the 
top  of  the  screened  interval  is  suggested.  Placement  of  the 
pump  at  the  top  of  the  water  column  for  sampling  is  only 
recommended  in  unconfined  aquifers,  screened  across  the 
water  table,  where  this  is  the  desired  sampling  point.  Low- 
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flow  purging  has  the  advantage  of  minimizing  mixing  between 
the  overlying  stagnant  casing  water  and  water  within  the 
screened  interval. 

A.  Low-Flow  Purging  and  Sampling 

Low-flow  refers  to  the  velocity  with  which  water 
enters  the  pump  intake  and  that  is  imparted  to  the  formation 
pore  water  in  the  immediate  vicinity  of  the  well  screen.  It 
does  not  necessarily  refer  to  the  flow  rate  of  water  discharged 
at  the  surface  which  can  be  affected  by  flow  regulators  or 
restrictions.  Water  level  drawdown  provides  the  best  indica¬ 
tion  of  the  stress  imparted  by  a  given  flow-rate  for  a  given 
hydrological  situation.  The  objective  is  to  pump  in  a  manner 
that  minimizes  stress  (drawdown)  to  the  system  to  the  extent 
practical  taking  into  account  established  site  sampling 
objectives.  Typically,  flow  rates  on  the  order  of  O.t  -  0.5  lVmin 
are  used,  however  this  is  dependent  on  site-specific 
hydrogeology.  Some  extremely  coarse-textured  formations 
have  been  successfully  sampled  in  this  manner  at  flow  rates 
to  1  L'min.  The  effectiveness  of  using  low-flow  purging  is 
intimately  linked  with  proper  screen  location,  screen  length, 
and  well  construction  and  development  techniques.  The 
reestablishment  of  natural  flow  paths  in  both  the  vertical  and 
horizontal  directions  is  important  for  correct  interpretation  of 
the  data.  For  hign  resolution  sampling  needs,  screens  less 
than  f  m  should  be  used.  Most  of  the  need  for  purging  has 
been  found  to  be  due  to  passing  the  sampling  device  through 
the  overiying  casing  water  which  causes  mixing  of  these 
stagnant  waters  and  the  dynamic  waters  within  the  screened 
interval.  Additionally,  there  is  disturbance  to  suspended 
sediment  collected  in  the  bottom  of  the  casing  and  the 
displacement  of  water  out  into  the  formation  immediately 
adjacent  to  the  well  screen.  These  disturbances  and  impacts 
can  be  avoided  using  dedicated  sampling  equipment,  which 
precludes  the  need  to  insert  the  sampling  device  prior  to 
purging  and  sampling. 

Isolation  of  the  screened  interval  water  from  the 
overlying  stagnant  casing  water  may  be  accomplished  using 
low-flow  minimal  drawdown  techniques.  If  the  pump  intake  is 
located  within  the  screened  interval,  most  of  the  water 
pumped  will  be  drawn  in  directly  from  the  formation  with  little 
mixing  of  casing  water  or  disturbance  to  the  sampling  zone. 
However,  if  the  wells  are  not  constructed  and  developed 
properly,  zones  other  than  those  intended  may  be  sampled. 

At  some  sites  where  geologic  heterogeneities  are  sufficiently 
different  within  the  screened  interval,  higher  conductivity 
zones  may  be  preferentially  sampled.  This  is  another  reason 
to  use  shorter  screened  intervals,  especially  where  high 
spatial  resolution  is  a  sampling  objective. 

B.  Water  Quality  Indicator  Parameters 

It  is  recommended  that  water  quality  indicator 
parameters  be  used  tc  determine  purging  needs  prior  to 
sample  collection  in  each  well.  Stabilization  of  parameters 
such  as  pH,  specific  conductance,  dissolved  oxygen,  oxida¬ 


tion-reduction  potential,  temperature  and  turbidity  should  be 
used  to  determine  when  formation  water  is  accessed  during 
purging.  In  general,  the  order  of  stabilization  is  pH,  tempera¬ 
ture,  and  specific  conductance,  followed  by  oxidation- 
reduction  potential,  dissolved  oxygen  and  turbidity.  Tempera- 
•  ture  and  pH,  while  commonly  used  as  purging  indicators,  are 
actually  quite  insensitive  in  distinguishing  between  formation 
water  and  stagnant  casing  water  nevertheless,  these  are 
important  parameters  for  data  interpretation  purposes  and 
should  also  be  measured.  Performance  criteria  for  determi¬ 
nation  of  stabilization  should  be  based  on  water-level  draw¬ 
down,  pumping  rate  and  equipment  specifications  for  measur¬ 
ing  indicator  parameters.  Instruments  are  available  which 
utilize  in-line'flow  cells  to  continuously  measure  the  above 
parameters. 

It  is  important  to  establish  specific  well  stabilization 
criteria  and  then  consistently  follow  the  same  methods 
thereafter,  particularly  with  respect  to  drawdown,  flow  rate 
and  sampling  device.  Generally,  the  time  or  purge  volume 
required  for  parameter  stabilization  is  independent  of  well 
depth  or  weil  volumes.  Dependent  variables  are  well  diam¬ 
eter,  sampling  device,  hydrogeochemistry,  pump  flow  rate, 
and  whether  the  devices  are  used  in  a  portable  or  dedicated 
manner.  If  the  sampling  device  is  already  in  place  (i.e., 
dedicated  sampling  systems),  then  the  time  and  purge 
volume  needed  for  stabilization  is  much  shorter.  Other 
advantages  of  dedicated  equipment  include  less  purge  water 
for  waste  disposal,  much  less  decontamination  of  equipment, 
less  time  spent  in  preparation  of  sampling  as  well  as  time  in 
the  field,  and  more  consistency  in  the  sampling  approach 
which  probably  will  translate  into  less  variability  in  sampling 
results.  The  use  of  dedicated  equipment  is  strongly  recom¬ 
mended  at  wells  which  will  undergo  routine  sampling  over 
time. 

If  parameter  stabilization  criteria  are  too  stringent, 
then  minor  oscillations  in  indicator  parameters  may  cause 
purging  operations  to  become  unnecessarily  protracted.  It 
should  also  be  noted  that  turbidity  is  a  very  conservative 
parameter  in  terms  of  stabilization.  Turbidity  is  always  the 
last  parameter  to  stabilize.  Excessive  purge  times  are 
invariably  related  to  the  establishment  of  too  stringent  turbidity 
stabilization  criteria.  It  should  be  noted  that  natural  turbidity 
levels  in  ground  water  may  exceed  10  nephelometric  turbidity 
units  (NTU). 

C.  Advantages  and  Disadvantages  of  Low-Flow 

(Minimum  Drawdown)  Purging 

In  general,  the  advantages  of  low-flow  purging 

include: 

•  samples  which  are  representative  of  the  mobile  load  of 
contaminants  present  (dissolved  and  colloid-associ¬ 
ated); 

•  minimal  disturbance  of  the  sampling  point  thereby 
minimizing  sampling  artifacts; 

•  less  operator  variability,  greater  operator  control; 
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•  reduced  stress  on  the  formation  (minimai  drawdown); 

•  less  mixing  of  stagnant  casing  water  with  formation 
water; 

•  reduced  need  for  filtration  and,  therefore,  less  time 
required  for  sampling; 

•  smaller  purging  volume  which  decreases  waste 
disposal  costs  and  sampling  time; 

•  better  sample  consistency;  reduced  artificial  sample 
variability. 

Some  disadvantages  of  low-flow  purging  are: 

•  higher  initial  capital  costs, 

•  greater  set-up  time  in  the  field, 

•  need  to  transport  additional  equipment  to  and  from  the 
site, 

•  increased  training  needs, 

•  resistance  to  change  on  the  part  of  sampling  practitio¬ 
ners, 

•  concern  that  new  data  will  indicate  a  change  in 
conditions  and  trigger  an  action. 

IV.  Low-Flow  (Minimal  Drawdown)  Sampling 
Protocols 

The  following  ground-water  sampling  procedure  has 
evolved  over  many  years  of  experience  in  ground-water 
sampling  for  organic  and  inorganic  compound  determinations 
and  as  such  summarizes  the  authors'  (and  others)  experi¬ 
ences  to  date  (Barcelona  et  al.,  1984,  1994;  Barcelona  and 
Helfrich,  1986;  Puis  and  Barcelona,  1989;  Puls  et.  al.  1990, 
1992;  Puls  and  Powell,  1992;  Puls  and  Paul,  1995).  High- 
quality  chemical  data  collection  is  essential  in  ground-water 
monitoring  and  site  characterization.  The  primary  limitations 
to  the  collection  of  representative  ground-water  samples 
include:  mixing  of  the  stagnant  casing  and  fresh  screen 
waters  during  insertion  of  the  sampling  device  or  ground- 
water  level  measurement  device;  disturbance  and 
resuspension  of  settled  solids  at  the  bottom  of  the  well  when 
using  high  pumping  rates  or  raising  and  lowering  a  pump  or 
bailer;  introduction  of  atmospheric  gases  or  degassing  from 
the  water  during  sample  handling  and  transfer,  or  inappropri¬ 
ate  use  of  vacuum  sampling  device,  etc. 

A .  Sampling  Recommendations 

Water  samples  should  not  be  taken  immediately 
following  well  development.  Sufficient  time  should  be  allowed 
for  the  ground-water  flow  regime  in  the  vicinity  of  the  monitor¬ 
ing  well  to  stabilize  and  to  approach  chemical  equilibrium  with 
the  well  construction  materials.  This  lag  time  will  depend  on 
site  conditions  and  methods  of  installation  but  often  exceeds 
one  week. 

Well  purging  is  nearly  always  necessary  to  obtain  * 
samples  of  water  flowing  through  the  geologic  formations  in 
the  screened  interval.  Rather  than  using  a  general  but 
arbitrary  guideline  of  purging  three  casing  volumes  prior  to 


sampling,  it  is  recommended  that  an  in-line  water  quality 
measurement  device  (e.g.,  flow-through  cell)  be  used  to 
establish  the  stabilization  time  for  several  parameters  (e.g. , 
pH,  specific  conductance,  redox,  dissolved  oxygen,  turbidity) 
on  a  well-specific  basis.  Data  on  pumping  rate,  drawdown, 
and  volume  required  for  parameter  stabilization  can  be  used 
as  a  guide  for  conducting  subsequent  sampling  activities. 

The  following  are  recommendations  to  be  considered 
before,  during  and  after  sampling: 

•  use  low-flow  rates  (<0.5  L/min),  during  both  purging 
and  sampling  to  maintain  minimai  drawdown  in  the 
well;  * 

•  maximize  tubing  wall  thickness,  minimize  tubing 
length; 

•  place  the  sampling  device  intake  at  the  desired 
sampling  point; 

•  minimize  disturbances  of  the  stagnant  water  column 
above  the  screened  interval  during  water  level 
measurement  and  sampling  device  insertion; 

•  make  proper  adjustments  to  stabilize  the  flow  rate  as 
soon  as  possible; 

•  monitor  water  quality  indicators  during  purging; 

•  collect  unfiltered  samples  to  estimate  contaminant 
loading  and  transport  potential  in  the  subsurface 
system. 

B.  Equipment  Calibration 

Prior  to  sampling,  all  sampling  device  and  monitoring 
equipment  should  be  calibrated  according  to  manufacturers 
recommendations  and  the  site  Quality  Assurance  Project  Plan 
(QAPP)  and  Field  Sampling  Plan  (FSP).  Calibration  of  pH 
should  be  performed  with  at  least  two  buffers  which  bracket 
the  expected  range.  Dissolved  oxygen  calibration  must  be 
corrected  for  local  barometric  pressure  readings  and  eleva¬ 
tion. 

C.  Water  Level  Measurement  and  Monitoring 

It  is  recommended  that  a  device  be  used  which  will 
least  disturb  the  water  surface  in  the  casing.  Well  depth 
should  be  obtained  from  the  well  logs.  Measuring  to  the 
bottom  of  the  well  casing  will  only  cause  resuspension  of 
settled  solids  from  the  formation  and  require  longer  purging 
times  for  turbidity  equilibration.  Measure  well  depth  after 
sampling  is  completed.  The  water  level  measurement  should 
be  taken  from  a  permanent  reference  point  which  is  surveyed 
relative  to  ground  elevation. 

D.  Pump  Type 

The  use  of  low-flow  (e.g.,  0.1  -0.5  L/min)  pumps  is 
suggested  for  purging  and  sampling  all  types  of  analytes.  All 
pumps  have  some  limitation  and  these  should  be  investigated 
with  respect  to  application  at  a  particular  site.  Bailers  are 
inappropriate  devices  for  low-flow  sampling. 
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1)  General  Considerations 

There  are  no  unusual  requirements  for  ground-water 
sampling  devices  when  using  low-flow,  minimal  drawdown 
techniques.  The  major  concern  is  that  the  device  give 
consistent  results  and  minimal  disturbance  of  the  sample 
across  a  range  of  low  flow  rates  (i.e.,  <  0.5  L/min).  Clearly, 
pumping  rates  that  cause  minimal  to  no  drawdown  in  one  well 
could  easily  cause  significant  drawdown  in  another  well 
finished  in  a  less  transmissive  formation.  In  this  sense,  the 
pump  should  not  cause  undue  pressure  or  temperature 
changes  or  physical  disturbance  on  the  water  sample  over  a 
reasonable  sampling  range.  Consistency  in  operation  is 
critical  to  meet  accuracy  and  precision  goals. 

2)  Advantages  and  Disadvantages  of  Sampling  Devices 

A  variety  of  sampling  devices  are  available  for  low- 
flow  (minimal  drawdown)  purging  and  sampling  and  include 
peristaltic  pumps,  bladder  pumps,  electrical  submersible 
pumps,  and  gas-driven  pumps.  Devices  which  lend  them¬ 
selves  to  both  dedication  and  consistent  operation  at  defin¬ 
able  low-flow  rates  are  preferred.  It  is  desirable  that  the  pump 
be  easily  adjustable  and  operate  reliably  at  these  lower  flow 
rates.  The  peristaltic  pump  is  limited  to  shallow  applications 
and  can  cause  degassing  resulting  in  alteration  of  pH, 
alkalinity,  and  some  volatiles  loss.  Gas-driven  pumps  should 
be  of  a  type  that  does  not  allow  the  gas  to  be  in  direct  contact 
with  the  sampled  fluid. 

Clearly,  bailers  and  other  grab  type  samplers  are  ill- 
suited  for  low-flow  sampling  since  they  will  cause  repeated 
disturbance  and  mixing  of  stagnant  water  in  the  casing  and 
the  dynamic  water  in  the  screened  interval.  Similarly,  the  use 
of  inertial  lift  foot-valve  type  samplers  may  cause  too  much 
disturbance  at  the  point  of  sampling.  Use  of  these  devices 
also  tends  to  introduce  uncontrolled  and  unacceptable 
operator  variability. 

Summaries  of  advantages  and  disadvantages  of 
various  sampling  devices  are  listed  in  Herzog  et  al.  (1991), 

U.  S.  EPA  (1992),  Parker  (1994)  and  Thurnbiad  (1994). 

E.  Pump  Installation 

Dedicated  sampling  devices  (left  in  the  well)  capable 
of  pumping  and  sampling  are  preferred  over  any  other  type  of 
device.  Any  portable  sampling  device  should  be  slowly  and 
carefully  lowered  to  the  middle  of  the  screened  interval  or 
slightly  above  the  middle  (e.g.;  1  -1 .5  m  below  the  top  of  a  3  m 
screen).  This  is  to  minimize  excessive  mixing  of  the  stagnant 
water  in  the  casing  above  the  screen  with  the  screened 
interval  zone  water,  and  to  minimize  resuspension  of  solids 
which  will  have  collected  at  the  bottom  of  the  well.  These  two 
disturbance  effects  have  been  shown  to  directly  affect  the 
time  required  for  purging.  There  also  appears  to  be  a  direct 
correlation  between  size  of  portable  sampling  devices  relative 
to  the  well  bore  and  resulting  purge  volumes  and  times.  The 
key  is  to  minimize  disturbance  of  water  and  solids  in  the  well 
casing. 


E  Filtration 

Decisions  to  filter  samples  should  be  dictated  by 
sampling  objectives  rather  than  as  a  fix: or  poor  sampling 
practices,  and  field-filtering  of  certain  constituents  should  not 
be  the  default.  Consideration  should  be  given  as  to  what  the 
application  of  field-filtration  is  trying  to  accomplish.  For 
assessment  of  truiy  dissolved  (as  opposed  to  operationally 
dissolved  [i.e.,  samples  filtered  with  0.45  pm  filters])  concen¬ 
trations  of  major  ions  and  trace  metals,  0.1  pm  filters  are 
recommended  although  0.45  pm  filters  are  normally  used  for 
most  regulatory  programs.  Alkalinity  samples  must  also  be 
filtered  if  significant  particulate  calcium  carbonate  is  sus¬ 
pected,  since*this  material  is  likely  to  impact  alkalinity  titration 
results  (although  filtration  itself  may  alter  the  C02  composition 
of  the  sample  and,  therefore,  affect  the  results). 

Although  filtration  may  be  appropriate,  filtration  of  a 
sample  may  cause  a  number  of  unintended  changes  to  occur 
(e.g.  oxidation,  aeration)  possibly  leading  to  filtration-induced 
artifacts  during  sample  analysis  and  uncertainty  in  the  results. 
Some  of  these  unintended  changes  may  be  unavoidable  but 
the  factors  leading  to  them  must  be  recognized.  Deleterious 
effects  can  be  minimized  by  consistent  application  of  certain 
filtration  guidelines.  Guidelines  should  address  selection  of 
filter  type,  media,  pore  size,  etc.  in  order  to  identify  and 
minimize  potential  sources  of  uncertainty  when  filtering 
samples. 

in-line  filtration  is  recommended  because  it  provides 
better  consistency  through  less  sample  handling,  and 
minimizes  sample  exposure  to  the  atmosphere.  In-line  filters 
are  available  in  both  disposable  (barrel  filters)  and  non- 
disposabie  (in-line  filter  holder,  flat  membrane  filters)  formats 
and  various  filter  pore  sizes  (0.1 -5.0  pm).  Disposable  filter 
cartridges  have  the  advantage  of  greater  sediment  handling 
capacity  when  compared  to  traditional  membrane  filters. 

Filters  must  be  pre-rinsed  following  manufacturer’s  recom¬ 
mendations.  If  there  are  no  recommendations  for  rinsing, 
pass  through  a  minimum  of  1  L  of  ground  water  following 
purging  and  prior  to  sampling.  Once  filtration  has  begun,  a 
filter  cake  may  develop  as  particles  larger  than  the  pore  size 
accumulate  on  the  filter  membrane.  The  result  is  that  the 
effective  pore  diameter  of  the  membrane  is  reduced  and 
particles  smaller  than  the  stated  pore  size  are  excluded  from 
the  filtrate.  Possible  corrective  measures  include  prefiltering 
(with  larger  pore  size  filters),  minimizing  particle  loads  to 
begin  with,  and  reducing  sample  volume. 

G.  Monitoring  of  Water  Level  and  Water  Quality 
Indicator  Parameters 

Check  water  level  periodically  to  monitor  drawdown 
in  the  well  as  a  guide  to  flow  rate  adjustment.  The  goal  is 
minimal  drawdown  (<0.1  m)  during  purging.  This  goal  may  be 
difficult  to  achieve  under  some  circumstances  due  to  geologic 
heterogeneities  within  the  screened  interval,  and  may  require 
adjustment  based  on  site-specific  conditions  and  personal 
experience.  In-line  water  quality  indicator  parameters  should 
be  continuously  monitored  during  purging.  The  water  quality 
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indicator  parameters  monitored  can  include  pH,  redox 
potential,  conductivity,  dissolved  oxygen  (DO)  and  turbidity. 
The  last  three  parameters  are  often  most  sensitive.  Pumping 
rate,  drawdown,  and  the  time  or  volume  required  to  obtain 
stabilization  of  parameter  readings  can  be  used  as  a  future 
guide  to  purge  the  well.  Measurements  should  be  taken 
every  three  to  five  minutes  if  the  above  suggested  rates  are 
used.  Stabilization  is  achieved  after  ail  parameters  have 
stabilized  for  three  successive  readings.  In  lieu  of  measuring 
all  five  parameters,  a  minimum  subset  would  include  pH, 
conductivity,  and  turbidity  or  DO.  Three  successive  readings 
should  be  within  ±  0.1  for  pH,  ±  3%  for  conductivity,  1 10  mv 
for  redox  potential,  and  ±  10%  for  turbidity  and  DO.  Stabilized 
purge  indicator  parameter  trends  are  generally  obvious  and 
follow  either  an  exponential  or  asymptotic  change  to  stable 
values  during  purging.  Dissolved  oxygen  and  turbidity  usually 
require  the  longest  time  for  stabilization.  The  above  stabiliza¬ 
tion  guidelines  are  provided  for  rough  estimates  based  on 
experience. 

H.  Sampling ,  Sample  Containers ,  Preservation  and 
Decontamination 

Upon  parameter  stabilization,  sampling  can  be 
initiated.  If  an  in-line  device  is  used  to  monitor  water  quality 
parameters,  it  should  be  disconnected  or  bypassed  during 
sample  collection.  Sampling  flow  rate  may  remain  at  estab¬ 
lished  purge  rate  or  may  be  adjusted  slightly  to  minimize 
aeration,  bubble  formation,  turbulent  filling  of  sample  bottles, 
or  loss  of  volatiles  due  to  extended  residence  time  in  tubing. 
Typically,  flow  rates  less  than  0.5  t/min  are  appropriate.  The 
same  device  should  be  used  for  sampling  as  was  used  for 
purging.  Sampling  should  occur  in  a  progression  from  least  to 
most  contaminated  well,  if  this  is  known.  Generally,  volatile 
(e.g.,  solvents  and  fuel  constituents)  and  gas  sensitive  (e.g., 
Fe2\  C H4,  H2S/HS\  alkalinity)  parameters  should  be  sampled 
first  The  sequence  in  which  samples,  for  most  inorganic 
parameters  are  collected  is  immaterial  unless  filtered  (dis¬ 
solved)  samples  are  desired.  Filtering  should  be  done  last 
and  in-line  filters  should  be  used  as  discussed  above.  During 
both  well  purging  and  sampling,  proper  protective  clothing 
and  equipment  must  be  used  based  upon  the  type  and  level 
of  contaminants  present. 

The  appropriate  sample  container  will  be  prepared  in 
advance  of  actual  sample  collection  for  the  analytes  of 
interest  and  include  sample  preservative  where  necessary. 
Water  samples  should  be  collected  directly  into  this  container 
from  the  pump  tubing. 

Immediately  after  a  sample  bottle  has  been  filled,  it 
must  be  preserved  as  specified  in  the  site  (QAPP).  Sample 
preservation  requirements  are  based  on  the  analyses  being 
performed  (use  site  QAPP,  FSP,  RCRA  guidance  document 
[U.  S.  EPA,  1992]  or  EPA  SW-846  [U.  S.  EPA,  1982] ).  It  ‘ 
may  be  advisable  to  adc  preservatives  to  sample  bottles  in  a 
controlled  setting  prior  to  entering  the  field  in  order  to  reduce 
the  chances  of  improperly  preserving  sample  bottles  or 


introducing  field  contaminants  into  a  sample  bottle  while 
adding  the  preservatives. 

The  preservatives  should  be  transferred  from  the 
chemical  bottle  to  the  sample  container  using  a  disposable 
polyethylene  pipet  and  the  disposable  pipet  should  be  used 
only  once  and  then  discarded. 

After  a  sample  container  has  been  filled  with  ground 
water,  a  Teflon™  (or  tin)-Iined  cap  is  screwed  on  tightly  to 
prevent  the  container  from  leaking.  A  sample  label  is  filled 
out  as  specified  in  the  FSP.  The  samples  should  be  stored 
inverted  at  4°£. 

Specific  decontamination  protocols  for  sampling 
devices  are  dependent  to  some  extent  on  the  type  of  device 
used  and  the  type  of  contaminants  encountered.  Refer  to  the 
site  QAPP  and  FSP  for  specific  requirements. 

I.  Blanks 

The  following  blanks  should  be  collected: 

(1)  field  blank:  one  field  blank  should  be  collected  from 
each  source  water  (distilled/deionized  water)  used  for 
sampling  equipment  decontamination  or  for  assisting 
well  development  procedures. 

(2)  equipment  blank:  one  equipment  blank  should  be 
taken  prior  to  the  commencement  of  field  work,  from 
each  set  of  sampling  equipment  to  be  used  for  that 
day.  Refer  to  site  QAPP  or  FSP  for  specific  require¬ 
ments. 

(3)  trip  blank:  a  trip  blank  is  required  to  accompany  each 
volatile  sample  shipment.  These  blanks  are  prepared 
in  the  laboratory  by  filling  a  40-mL  volatile  organic 
analysis  (VOA)  bottle  with  distilled/deionized  water. 

V.  Low-Permeability  Formations  and  Fractured 
Rock 

The  overall  sampling  program  goals  or  sampling 
objectives  will  drive  how  the  sampling  points  are  located, 
installed,  and  choice  of  sampling  device.  Likewise,  site- 
specific  hydrogeologic  factors  will  affect  these  decisions. 

Sites  with  very  low  permeability  formations  or  fractures 
causing  discrete  flow  channels  may  require  a  unique  monitor¬ 
ing  approach.  Unlike  water  supply  wells,  wells  installed  for 
ground-water  quality  assessment  and  restoration  programs 
are  often  installed  in  low  water-yielding  settings  (e.g.,  clays, 
silts).  Alternative  types  of  sampling  points  and  sampling 
methods  are  often  needed  in  these  types  of  environments, 
because  low-permeability  settings  may  require  extremely  low- 
flow  purging  (0.1  Um\n)  and  may  be  technology-limited. 
Where  devices  are  not  readily  available  to  pump  at  such  low 
flow  rates,  the  primary  consideration  is  to  avoid  dewatering  of 
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the  well  screen.  This  may  require  repeated  recovery  of  the 
water  during  purging  while  leaving  the  pump  in  place  within 
the  well  screen. 

Use  of  low-flow  techniques  may  be  impractical  in 
these  settings,  depending  upon  the  water  recharge  rates. 

The  sampler  and  the  end-user  of  data  collected  from  such 
wells  need  to  understand  the  limitations  of  the  data  collected; 
i.e.,  a  strong  potential  for  underestimation  of  actual  contami¬ 
nant  concentrations  for  volatile  organics,  potential  false 
negatives  for  filtered  metals  and  potential  false  positives  for 
unfiltered  metals.  It  is  suggested  that  comparisons  be  made 
between  samples  recovered  using  low-flow  purging  tech¬ 
niques  and  samples  recovered  using  passive  sampling 
techniques  (i.e.,  two  sets  of  samples).  Passive  sample 
collection  would  essentially  entail  acquisition  of  the  sample 
with  no  or  very  little  purging  using  a  dedicated  sampling 
system  installed  within  the  screened  interval  or  a  passive 
sample  collection  device. 

A  Low-Permeability  Formations  (<Q.1  L/min 
recharge) 

1.  Low-Flow  Purging  and  Sampling  with  Pumps 

a.  “portable  or  non-cedicated  mode"  -  Lower  the  pump 
(one  capable  of  pumping  at  <0.1  L/min)  to  mid-screen 
or  siightly  above  and  set  in  place  for  minimum  of  48 
hours  (to  lessen  purge  volume  requirements).  After  48 
hours,  use  procedures  listed  in  Part  IV  above  regard¬ 
ing  monitoring  water  quality  parameters  for  stabiliza¬ 
tion,  etc.,  but  do  not  dewater  the  screen.  If  excessive 
drawdown  and  slow  recovery  is  a  problem,  then 
alternate  approaches  such  as  those  listed  below  may 
be  better. 

b.  “dedicated  mode"  -  Set  the  pump  as  above  at  least  a 
week  prior  to  sampling;  that  is,  operate  in  a  dedicated 
pump  mode.  With  this  approach  significant  reductions 
in  purge  volume  should  be  realized.  Water  quality 
parameters  should  stabilize  quite  rapidly  due  to  less 
disturbance  of  the  sampling  zone. 

2.  Passive  Sample  Collection 

Passive  sampling  collection  requires  insertion  of  the 
device  into  the  screened  interval  for  a  sufficient  time  period  to 
allow  flow  and  sample  equilibration  before  extraction  for 
analysis.  Conceptually,  the  extraction  of  water  from  low 
yielding  formations  seems  more  akin  to  the  collection  of  water 
from  the  unsaturated  zone  and  passive  sampling  techniques 
may  be  more  appropriate  in  terms  of  obtaining  "representa¬ 
tive"  samples.  Satisfying  usual  sample  volume  requirements 
is  typically  a  problem  with  this  approach  and  some  latitude  will 
be  needed  on  the  part  cr  regulatory  entities  to  achieve 
sampling  objectives. 


B.  Fractured  Rock 

In  fractured  rock  formations,  a  low-flow  to  zero 
purging  approach  using  pumps  in  conjunction  with  packers  to 
isolate  the  sampling  zone  in  the  borehole  is  suggested. 
Passive  multi-layer  sampling  devices  may  also  provide  the 
most  “representative"  samples.  It  is  imperative  in  these 
settings  to  identify  flow  paths  or  water-producing  fractures 
prior  to  sampling  using  tools  such  as  borehole  flowmeters 
and/or  other  geophysical  tools. 

After  identification  of  water-bearing  fractures,  install 
packer(s)  and  pump  assembly  for  sample  collection  using 
low-flow  sampling  in  “dedicated  mode"  or  use  a  passive 
sampling  device  which  can  isolate  the  identified  water-bearing 
fractures. 


VI.  Documentation 

The  usual  practices  for  documenting  the  sampling 
event  should  be  used  for  low-flow  purging  and  sampling 
techniques.  Tnis  should  include,  at  a  minimum:  information 
on  the  conduct  of  purging  operations  (flow-rate,  drawdown, 
water-quality  parameter  values,  volumes  extracted  and  times 
for  measurements),  field  instrument  calibration  data,  water 
sampling  forms  and  chain  of  custody  forms.  See  Figures  2 
and  3  and  “Ground  Water  Sampling  Workshop  -  A  Workshop 
Summary"  (U.  S.  EPA,  1995)  for  example  forms  and  other 
documentation  suggestions  and  information.  Tnis  information 
coupled  with  laboratory  analytical  data  and  validation  data  are 
needed  to  judge  the  “useability"  of  the  sampling  data. 

VII.  Notice 

The  U.S.  Environmental  Protection  Agency  through  its  Office 
of  Research  and  Development  funded  and  managed  the 
research  described  herein  as  part  of  its  in-house  research 
program  and  under  Contract  No.  68-C4-0031  to  Dynamac 
Corporation.  It  has  been  subjected  to  the  Agency's  peer  and 
administrative  review  and  has  been  approved  for  publication 
as  an  EPA  document.  Mention  of  trade  names  or  commercial 
products  does  not  constitute  endorsement  or  recommenda¬ 
tion  for  use. 
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Figure  2.  Ground  Water  Sampling  Log 

Project _ _ Site  _ _ Well  No. _ Date _ 

Well  Depth _ Screen  Length _ Well  Diameter _ Casing  Type 

Sampling  Device  _ Tubing  type _ Water  Level _ 

Measuring  Point _ Other  Inf  or _ 

Sampling  Personnel  _ _ 


Time  pH  Temp  Cond.  Dis.02  Turb.  [  ]Conc  Notes 


Type  of  Samples  Collected 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft:  Vol^  =  rrHh,  Vol^  =  4»ir1 
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Figure  3.  Ground  Water  Sampling  Log  (with  automatic  data  logging  for  most  water  quality 
parameters)  7 

Project _ Site _ _ Well  No. _ _  Date _ 

Well  Depth - Screen  Length _ Well  Diameter _ Casing  Type 

Sampling  Device _ .Tubing  type _ Water  Level _ 

Measuring  Point _  Other  Infor _ 

Sampling  Personnels _ 


Type  of  Samples  Collected 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft:  Vol^  =  nr’h,  Vol^_  =  4/^  ^ 
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APPENDIX  D 


YSI  Model  6820  Water  Quality  Tester 
Specifications  and  Calibration  Procedures 
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and  return  to  more  calibration. 


1.  INTRODUCTION 


1.1  DESCRIPTION 


The  6820  Environmental  Monitoring  System  is  a  multiparameter,  water  quality  measurement,  and 
data  collection  system.  It  is  intended  for  use  in  research,  assessment,  and  regulatory  compliance 
applications. 

Measurement  parameters  include: 

cf  Dissolved  Oxygen 
2^  Conductivity 

□  Specific  Conductance 

□  Salinity 

□  Total  Dissolved  Solids 

□  Resistivity 
Gf  Temperature 
&  pH 

□  ORP 

□  Depth 
2^  Turbidity 

□  Nitrate-N 

□  Ammonia-N 

□  Ammonium-N 

The  Model  6820  is  ideal  for  profiling  and  monitoring  water  conditions  in  industrial  and  waste 
water  effluents,  lakes,  rivers,  wetlands,  estuaries,  coastal  waters,  and  monitoring  wells.  It  can  be 
left  unattended  for  weeks  at  a  time  with  measurement  parameters  sampled  at  your  setup  interval 
and  data  transmitted  to  your  computer  or  logging  device.  The  Model  6820  can  be  used  200  feet 
(61  meters)  below  the  water's  surface  or  in  as  little  as  a  few  inches  (centimeters)  of  water.  The 
fast  sensor  responses  of  the  Model  6820  make  it  ideal  for  vertical  profiling.  Its  small  size  makes 
it  convenient  to  carry  from  site  to  site,  and  allows  it  to  fit  down  many  standard  monitoring  wells. 

The  Model  6820  is  designed  to  house  8  field-replaceable  sensors  and  the  option  to  add  a  depth 
sensor  module  to  the  sonde  body.  The  6820  does  not  have  internal  battery  capability  and 
therefore  must  be  operated  from  an  external  power  source.  YSI  offers  an  AC  adapter,  battery 
pack  and  a  terminal  device,  all  of  which  can  power  the  sonde. 

The  Model  6820  is  equipped  with  YSI’s  patented  Rapid  Pulse  Dissolved  Oxygen  Sensor  which 
exhibits  low  stirring  dependence,  and  therefore  provides  accurate  dissolved  oxygen  results 
without  an  expensive  and  bulky  stirrer.  Because  stirring  is  not  required,  external  battery  life  is 
extended.  In  addition,  because  of  the  nature  of  the  technology,  sensor  drift  caused  by  passive 
fouling  is  minimized. 

The  Model  6820  communicates  with  an  ASCII  terminal  or  a  computer  with  a  terminal  emulation 
program.  The  6820  has  no  internal  logging  capability,  and  therefore  must  be  used  with  a 
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terminal,  data  logger,  data  collection  platform  or  computer.  Use  of  the  6820  with  our  610-D  or 
6 10-DM  display/logger  provides  an  ideal  system  for  profiling  or  spot  sampling. 

Every  Model  6820  comes  with  IBM-compatible  PC-based  software  for  simple  and  convenient 
setup  and  data  handling.  Reports  and  plots  are  automatically  generated  and  their  presentation 
easily  customized.  Data  is  easily  exported  to  any  spreadsheet  program  for  more  sophisticated 
data  processing. 

The  RS-232C  and  SDI- 12  interfaces  provide  maximum  versatility  for  system  networking  and 
real-time  data  collection.  Several  Model  6820  units  may  be  installed  as  a  network,  providing 
valuable  water  quality  data  at  a  variety  of  locations.  For  real-time  results,  the  Model  6820  can 
interface  to  radio  telemetry  systems,  satellite,  modem  and  cellular  phone  data  collection 
platforms. 

The  Model  6820  is  available  with  an  economical  built-in  cable  (various  lengths),  or  with  a  sonde- 
mounted  connector.  Optional  interface  cables  in  several  lengths  are  available  for  interfacing 
with  a  computer,  terminal  or  data  collection  platform.  These  cables  are  waterproof  at  the  sonde 
end  and  can  be  used  in  the  lab  or  field. 

See  Appendix  D  for  a  complete  list  of  accessories  and  calibration  reagents. 


1.2  GENERAL  SPECIFICATIONS 


Operating  Environment 

Medium:  fresh,  sea,  or  polluted  water 
Temperature:  -5  to  +45  °C 
Depth:  0  to  200  feet  (61  meters) 

Storage  Temperature:  -40  to  +60  °C 


re  / 13  °f) 

to  m’O 


Material:  PVC,  Stainless  Steel 


Dimensions  and  weight,  sonde  without  cable  and  with  6036  turbidity  sensor. 

Maximum  Diameter:  2.9  inches  (7.4  cm) 

Maximum  Length:  13.6  inches  (34.5  cm) 

Maximum  Weight:  3.4  pounds  (1.5  kg) 


Computer  Interface 

RS-232C 
SDI- 12 


Software 

PC6000 

IBM  PC  compatible  computer,  3  1/2  or  5  1/4  inch,  high  or  low  density  disk  drive. 
Minimum  RAM  requirement:  256  K  bytes 
Optional  graphic  adapter  for  plotting 
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Ecowatch  for  Windows  (optional) 

EBM  PC  compatible  computer  with  3  1/2  inch  disk  drive  and  with  a  386  processor  (or 
better)  running  Windows  version  3. 1  (or  later). 

Minimum  RAM  requirement:  4  megabytes 


Power 

External  12  VDC  (8  to  13.8  VDC) 


1.3  SENSOR  SPECIFICATIONS 


The  following  are  typical  performance  specifications  for  each  sensor. 

Depth  -  Medium 

Sensor  Type . 

Range . 

Accuracy . 

Resolution . 

Depth  -  Shallow 

Sensor  Type . 

Range . 

Accuracy . 

Resolution . 

^Temperature 

Sensor  Type . Thermistor  ^  ^  5 

Range . -5  to  45  °C  \2Jh  ^  ^  /*  5 

Accuracy . .+/-  0.15  °C  (optional  configuration  at  +/-  0.05  °C) 

Resolution . 0.01  °C 

\/  Dissolved  Oxygen,  %  saturation 

Sensor  Type . Rapid  Pulse  -  Clark  type,  polarographic 

Range . 0  to  200  %  air  saturation 

Accuracy . +/-  2  %  air  saturation 

Resolution . 0. 1  %  air  saturation 

Dissolved  Oxygen,  mg/L  (Calculated  from  %  air  saturation,  temperature  and  salinity) 

Sensor  Type . Rapid  Pulse  -  Clark  type  polarographic 

Range . 0  to  20  mg/L 

Accuracy . + /-  0.2  mg/L 

Resolution . 0.01  mg/L 


..Stainless  steel  strain  gauge 
.0  to  30  ft  (9.1  m) 

+/-  0.06  ft  (0.018  m) 

..0.001  ft  (0.001  m) 


.Stainless  steel  strain  gauge 
0  to  200  ft  (61  m) 

.+/-  0.4  ft  (0.12  m) 

.0.001  ft  (0.001  m) 
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Conductivity’ 

Sensor  Type . 4  electrode  cell  with  autoranging 

Range . 0  to  lOOmS/cm 

Accuracy . +/-  0.5%  of  reading  +  0.001  mS/cm 

Resolution . 0.001  mS/cm  to  0.1  mS/cm  (range  dependent) 

Salinity 

Sensor  Type . Calculated  from  conductivity  and  temperature 

Range . 0  to  70  ppt 

Accuracy . . . +/-  1 .0%  of  reading  or  0. 1  ppt,  whichever  is  greater 

Resolution., . 0:01  ppt 

/  pH 

Sensor  Type . Glass  combination  electrode 

Range . 0  to  14  units 

Accuracy . +/-  0.2  units 

Resolution . 0.01  units 

pH  -  Low  Ionic  Strength 

Sensor  Type . Glass  combination  electrode  with  low  impedance  glass 

Range . 2  to  12  units 

Accuracy . +/-  0.2  units 

Resolution . 0.01  units 

ORP 

Sensor  type . Platinum  ring 

Range . -999  to  +999  mV 

Accuracy . +/-20  mV 

Resolution . 0.1  mV 

^Turbidity 

Sensor  type . Optical,  90  0  Scatter,  mechanical  cleaning  option 

Range . 0  to  1000  NTU 

Accuracy . . +1-  5%  reading  or  2  NTU  (whichever  is  greater) 

Resolution . 0. 1  NTU 

Nitrate-Nitrogen 

Sensor  Type . Ion-selective  electrode 

Range . 0-200  mg/L-N 

Accuracy . +/-  10%  of  reading  or  2  mg/L  (whichever  is  greater) 

Resolution . 0.001  mg/L-N  to  1  mg/L-N  (range  dependent) 


*  Report  outputs  of  specific  conductance  (conductivity  corrected  to  25  C),  resistivity,  and  total  dissolved 
solids  are  also  provided.  These  values  are  automatically  calculated  from  conductivity  according  to 
algorithms  found  in  Standard  Methods  for  the  Examination  of  Water  and  Wastewater  (Ed  1989). 
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Ammonium-Nitrogen 


Sensor  Type . Ion-selective  electrode 

Range . 0-200  mg/L-N 

Accuracy . +/-  10%  of  reading  or  2  mg/L  (whichever  is  greater) 

Resolution . 0.001  mg/L-N  to  l  mg/L-N  (range  dependent) 

Ammonia-Nitrogen 

Sensor  Type . Calculated  from  ammonium,  pH  and  temperature 

Range . . . 0-200  mg/L-N 

Accuracy . +/-  10%  of  reading  or  2  mg/L  (whichever  is  greater) 

Resolution . 0.001  mg/L-N  to  1  mg/L-N  (range  dependent) 


1.4  HOW  TO  USE  THIS  MANUAL 


The  manual  is  organized  to  let  you  quickly  understand  and  operate  the  6820  system.  However,  it 
cannot  be  stressed  too  strongly  that  informed  and  safe  operation  is  more  than  just  knowing  which 
buttons  to  push.  An  understanding  of  the  principles  of  operation,  calibration  techniques,  and  system 
setup  is  necessary  to  obtain  accurate  and  meaningful  results. 

Sections  2  and  3  help  you  get  started,  providing  initial  setup  information  as  well  as  calibration  and 
basic  operating  instructions.  Sections  4  and  5  provide  detailed  information  on  the  Sonde  software 
structure  and  YSI PC6000  software,  respectively.  PC6000  is  PC-based  software  designed  to  help 
the  user  to  easily  generate  reports  and  plots  from  the  data  collected  by  the  sonde.  Sections  6-8 
address  principles  of  operation,  sonde  and  sensor  maintenance,  and  system  troubleshooting. 

Section  9  provides  more  detailed  information  on  communications  protocols.  Section  10  provides 
service  and  repair  information.  The  appendices  (A-H)  provide  information  on  safety,  warranty, 
accessories,  options,  storage  recommendations,  and  more. 

NOTE:  Because  of  the  many  features,  configurations  and  applications  of  this  versatile  product, 
some  sections  of  this  manual  may  not  apply  to  the  specific  system  you  have  purchased. 

The  Model  6820  can  be  purchased  with  external  battery  or  power  supply  capability.  Additionally, 
all  probes,  cables  and  accessories  can  be  ordered  either  as  options  or  ordered  together  as  a  system. 

If  you  have  any  questions  about  this  product  or  its  application,  please  contact  our  customer  service 
department  or  authorized  dealer  for  assistance.  See  Appendix  C  for  contact  information. 
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APPENDIX  E 

Quality  Assurance  Project  Plan  (QAPP) 


E-l 


TABLE  OF  CONTENTS 


Section  Page 

l.  PURPOSE  OF  THE  QUALITY  ASSURANCE  PROJECT  PLAN . 5 

H.  QUALITY  ASSURANCE  OBJECTIVES . 6 

A.  DATA  QUALITY  OBJECTIVES . 6 

B.  ANALYTICAL  QUALITY  CONTROL  LEVELS . 6 

C.  DATA  QUALITY  DEFINITION  AND  MEASUREMENT . . . 7 

1 .  Accuracy . 7 

2.  Precision . g 

3.  Representativeness . 9 

4.  Comparability . 9 

5.  Completeness . 9 

m.  SAMPLING  PROCEDURES . 10 

A.  SAMPLE  CONTAINERS . 10 

B.  QC  SAMPLE  COLLECTION . 10 

1 .  Equipment  Blanks . 1  o 

2.  Duplicates . . . 

3.  Field  Replicates  (Split  Samples) . 1 1 

4.  Matrix  Spike  and  Matrix  Spike  Duplicate  Samples . 11 

5.  Trip  Blanks . . . 1 1 

6.  Temperature  Blanks . 12 

IV.  SAMPLE  CUSTODY,  HANDLING,  AND  SHIPPING  PROCEDURES . 12 

A.  SAMPLE  CUSTODY . . . . . . . . . . . 12 

1 .  Chain  of  Custody . 12 

2.  Field  Procedures . 13 

3 .  Sample  Labels . 3 

4.  Chain  of  Custody  Record . 13 

5.  Custody  Seals . . 

6.  Laboratory  Custody  Procedures . 14 

B.  SAMPLE  HANDLING  AND  SHIPPING . ZZZZZZZZZZZZ.'.  15 

C.  SAMPLE  DISPOSAL . 1 6 

V.  CALIBRATION  PROCEDURES . 1 6 

A.  FIELD  EQUIPMENT . 16 

1.  Water-Level  Sounder . 16 

E-2 


2.  pH,  Turbidity,  Dissolved  Oxygen,  Temperature,  and  Specific  Conductivity  Meter . 16 

3.  Organic  Vapor  Meter . 17 

4.  Laboratory  Instruments . 1 7 

5.  Standard/Reagent  Preparation . 17 

6.  Calibration  of  Organic  Methods . 1 8 

a)  Gas  Chromatography . 19 

b)  Gas  Chromatography/Mass  Spectrometry  (GC/MS) . 2 1 

VI.  ANALYTICAL  PROCEDURES  AND  DETECTION  LIMITS . 23 

VH.  DATA  REDUCTION,  VALIDATION  AND  REPORTING . . . 23 

A.  FIELD  MEASUREMENTS . . . : . 23 

B.  LABORATORY  MEASUREMENTS . 24 

1 .  Data  Reduction  Calculations . 24 

2.  Data  Validation . 24 

3.  Data  Reporting . 25 

VIE.  INTERNAL  QUALITY  CONTROL . 26 

A.  FIELD  PROGRAM . 26 

1 .  Duplicates . 26 

2.  Trip  Blanks . 26 

3.  Equipment  Blanks . 26 

B.  LABORATORY  ANALYSIS . 27 

1 .  Holding  Time . 27 

2.  Duplicate  and  Replicate  Samples . 28 

3.  Method  Blanks . : . 28 

4.  Laboratory  Control  Samples . 29 

5.  Matrix  Spike  and  Matrix  Spike  Duplicate  Samples . 29 

EX.  PERFORMANCE  SYSTEMS  AUDITS . 30 

A.  FIELD  PROGRAMS . 30 

1.  Laboratory  Audits . 30 

X.  PREVENTATIVE  MAINTENANCE . 3 1 

A.  FIELD  EQUIPMENT . 3 1 

B.  LABORATORY  EQUIPMENT . 3 1 

1 .  Documentation . 3 1 

2.  Contingency  Plan . 3 1 

XI.  DATE  ASSESSMENT  PROCEDURES . 3 1 

A.  FIELD  DATA . 32 

1.  Precision . 32 

E-3 


2.  Accuracy . 32 

3.  Representativeness . 32 

4.  Comparability . 33 

5.  Completeness . 33 

B.  LABORATORY  DATA . 33 

C.  LABORATORY  DATA  ASSESSMENT  PROCEDURES . 34 

1.  Precision . 34 

2.  Accuracy . 34 

3.  Representativeness . 35 

4.  Comparability . 35 

5.  Completeness . 35 

Xn.  CORRECTIVE  ACTIONS . 36 

A.  FIELD  PROGRAMS . 36 

B.  LABORATORY  ANALYSIS . 37 

Xm.  QUALITY  ASSURANCE  REPORTS . 37 

XIV.  REFERENCES . 38 


E-4 


I.  PURPOSE  OF  THE  QUALITY  ASSURANCE  PROJECT  PLAN 


This  Quality  Assurance  Project  Plan  (QAPP)  has  been  prepared  to  document  the  quality 
assurance  protocols  for  execution  of  the  Direct  Push  Monitoring  Point  Assessment  Study.  The 
purpose  of  this  QAPP  is  to  define  the  field  and  laboratory  data  requirements  for  the  experiment 
as  specified  in  the  Work  Plan  and  to  ensure  that  the  data  are  of  sufficient  quality  to  support  the 
end  use  of  the  data.  The  QAPP  defines  the  policy,  organization,  functional  activities,  and  quality 
assurance  (QA)  and  quality  control  (QC)  protocols  that  will  be  used  to  meet  the  objectives  of  this 
investigation.  Descriptions  of  the  procedures  associated  with  the  field  programs,  including 
sample  collection,  sample  custody,  laboratory  analysis,  and  QA/QC  for  this  project  are  described 
in  this  document.  Adherence  to  the  procedures  described  in  this  QAPP  should  generate  data  that 
are  scientifically  sound,  valid,  defensible,  and  of  known,  acceptable,  and  documented  quality. 

The  QAPP  is  organized  as  follows: 


■  Section  I 

■  Section  II 

■  Section  m 

■  Section  IV 

■  Section  V 

■  Section  VI 

■  Section  VII 

■  Section  VIII 

■  Section  IX 

■  Section  X 

■  Section  XI 

■  Section  XU 

■  Section  XHI 


Purpose  Of  The  Quality  Assurance  Project  Plan 
Quality  Assurance  Objectives 
Sampling  Procedures 

Sample  Custody,  Handling,  and  Shipping  Procedures 

Calibration  Procedures 

Analytical  Procedures  and  Detection  Limits 

Data  Reduction,  Validation  and  Reporting 

Internal  Quality  Control 

Performance  Systems  Audits 

Preventative  Maintenance 

Data  Assessment  Procedures 

Corrective  Actions 

Quality  Assurance  Reports 
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II.  QUALITY  ASSURANCE  OBJECTIVES 


A.  DATA  QUALITY  OB JECTIVES 

The  overall  quality  assurance  objective  for  this  study  is  to  develop  and  implement 
sampling,  sample  handling,  and  analytical  procedures  that  will  provide  data  that  can  be  used  to 
fulfill  the  data  quality  objectives  (DQOs)  as  stated  in  the  Work  Plan.  DQOs  are  qualitative  and 
quantitative  statements  developed  by  data  users  to  specify  the  quality  of  data  from  field  and 
laboratory  data  collection  activities  that  is  needed  to  support  specific  decisions  or  regulatory 
actions.  The  DQOs  describe  which  data  are  needed,  why  the  data  are  needed,  and  how  the  data 
will  be  used  to  meet  the  needs  of  the  project.  DQOs  also  establish  numeric  limits  for  the  data  to 
allow  the  data  user  (or  reviewers)  to  determine  whether  the  data  collected  are  of  sufficient  quality 
for  their  intended  use. 

DQO  development  as  described  in  USEPA  guidance  is  based  on: 

■  Identifying  project  objectives 

■  Specifying  the  data  necessary  to  meet  project  objectives 

■  Describing  the  methods  that  will  yield  data  of  acceptable  quality  and  quantity  to 
support  the  required  decisions. 

The  project  objectives  and  data  specifications  are  described  in  the  Work  Plan.  Analytical 
and  testing  methods  are  described  in  this  QAPP. 

B.  ANALYTICAL  QUALITY  CONTROL  LEVELS 

Five  levels  of  analytical  quality  control  are  identified  by  CERCLA  and  are  described  in 
Data  Quality  Objectives  for  Remedial  Response  Activities  Development  Process  (USEPA,  1987). 
These  levels  are  based  on  the  type  of  site  under  investigation,  the  required  precision  and 
accuracy,  the  end  use  of  the  analytical  data,  and  the  level  of  documentation.  Two  levels  of 
analytical  data  will  be  collected  during  this  investigation.  The  analytical  levels  include  the 
following: 
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•  Level  II.  Level  II  data  are  quantitative  and  are  generally  collected  by  field  instruments 
designed  for  in  situ  measurements  and  that  do  not  require  laboratory  support.  Examples 
of  Level  II  data  include  topographical  survey  data,  pH  data,  and  data  collected  using  a 
field  gas  chromatograph  (GC).  Level  II  data  are  used  for  site  characterization,  evaluation 
of  alternatives,  engineering  design,  and  monitoring  during  sampling. 

•  Level  HI.  Level  III  data  are  quantitative,  have  known  precision  and  accuracy,  and  are 
produced  under  controlled  conditions  using  laboratory-grade  instrumentation.  USEPA- 
accepted  methods,  such  as  SW-846,  National  Pollution  Discharge  Elimination  System, 
and  the  Contract  Laboratory  Program  (CLP)  are  used  under  Level  HI.  Data  uses  include 
risk  assessment,  site  characterization,  evaluation  of  alternatives,  and  engineering  design. 
Level  HI  is  the  highest  QC  level  to  be  collected  during  this  project. 

Practical  quantitation  limits  (PQLs)  are  based  on  the  extent  to  which  the  equipment, 
laboratory  or  field,  or  analytical  process  can  provide  accurate  measurements  of  a  reliable  quality 
for  specific  constituents  in  field  samples.  The  PQL  for  a  given  analysis  will  vary  depending  on 
instrument  sensitivity  and  matrix  effects.  PQLs  are  discussed  in  Section  V  on  Analytical 
Procedures  and  Detection  Limits. 

C.  DATA  QUALITY  DEFINITION  AND  MEASUREMENT 

The  effectiveness  of  a  QA  program  is  measured  by  the  quality  of  data  generated  in  the 
field  and  by  the  laboratory.  Data  quality  is  judged  in  terms  of  its  precision  accuracy, 
representativeness,  completeness,  and  comparability.  These  terms  are  described  in  the  following 
sections. 

1.  Accuracy 

Accuracy  is  the  degree  of  agreement  of  a  measurement  or  an  average  of  measurements 
with  an  accepted  reference  or  “true”  value,  and  is  a  measure  of  bias  in  the  system.  The  accuracy 
of  a  measurement  system  is  impacted  by  errors  introduced  through  the  sampling  process,  field 
contamination,  preservation,  handling,  sample  matrix,  sample  preparation,  and  analytical 
techniques. 
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Accuracy  is  evaluated  by  the  following  equation: 


Precent  Recovery  =  —  x  100 

where:  A  is  the  concentration  of  analyte  in  a  spiked  sample 

B  is  the  concentration  of  analyte  in  an  unspiked  sample 
C  is  the  concentration  of  spike  added. 

For  this  project,  accuracy  will  be  assessed  and  controlled  by  the  results  of  the  following 
QC  samples,  which  contain  known  concentrations  of  specific  analytes  (spiked): 

■  Matrix  spike  (MS)  and  matrix  spike  duplicates  (MSD) 

■  Laboratory  control  samples  (LCS)  and  LCS  duplicates  (LCSD) 

As  these  samples  are  analyzed,  spike  recoveries  will  be  calculated  and  compared  to  pre- 
established  acceptance  limits,  as  listed  in  Attachment  A.  Acceptance  limits  are  based  on 
previously  established  laboratory  performance  or  specified  by  the  analytical  methods.  The 
control  limits  reflect  the  minimum  and  maximum  recoveries  expected  for  individual 
measurements  for  an  in-control  system.  Recoveries  outside  the  established  limits  indicate  error 
in  addition  to  normal  measurement  error,  and  the  possible  need  for  corrective  action.  Corrective 
action  may  include  re-calibrating  the  instrument,  reanalyzing  the  QC  samples,  re-analyzing  the 
sample  batch,  re-preparation  of  the  sample  batch,  or  flagging  the  data  (if  problems  can  not  be 
resolved).  For  contaminated  samples,  matrix  spike  recoveries  may  be  dependent  upon  sample 
homogeneity,  matrix  interference,  and  dilution  requirements. 

2.  Precision 

Precision  is  the  reproducibility  of  measurements  under  a  given  set  of  conditions.  For 
large  data  sets,  precision  is  expressed  as  the  variability  of  a  group  of  measurements  compared  to 
their  average  value  (i.e.,  standard  deviation).  For  duplicate  measurements,  precision  is  expressed 
as  the  relative  percent  difference  (RPD)  of  a  data  pair  and  is  calculated  using  the  following 
equation: 
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where: 


RPD 


[A-B] 
([A  +  B]/2) 


x  100 


A  and  B  are  the  reported  concentrations  for  sample  duplicate  analyses. 


For  this  project,  precision  will  be  assessed  by  calculating  the  RPD  of  the  MS/MSD 
sample  pairs  and  the  duplicate  and  replicate  sample  pairs  and  comparing  the  results  to  laboratory- 
established  RPD  control  limits,  which  are  listed  in  Attachment  A.  Precision  of  duplicate  samples 
is  dependent  upon  sample  homogeneity. 


The  analyst,  group  leader,  or  technical  advisor  is  responsible  for  investigating  data 
outside  the  QC  limits.  Corrective  action  may  include  re-calibrating  the  instrument,  re-analyzing 
QC  samples,  re-analyzing  samples,  or  flagging  the  data. 


3.  Representativeness 

Representativeness  is  a  qualitative  expression  of  the  degree  to  which  sample  data 
accurately  and  precisely  represents  a  characteristic  of  a  population,  a  sampling  point,  or  an 
environmental  condition.  Representativeness  is  maximized  by  ensuring  that,  for  a  given  project, 
the  number  and  location  of  sampling  points  and  sample  collection  and  analysis  techniques  are 
appropriate  for  the  specific  investigation,  and  that  the  sampling  and  analysis  program  will 
provide  information  that  reflects  “true”  site  conditions.  Results  for  duplicate  sample  analysis  are 
also  used  to  evaluate  representativeness. 

4.  Comparability 

Comparability  is  a  qualitative  parameter  that  expresses  the  confidence  that  one  data  set 
may  be  compared  to  another.  Comparability  of  data  is  achieved  through  the  use  of  standardized 
methods  for  sample  collection  and  analysis,  and  the  use  of  standardized  units  of  measure. 


5.  Completeness 

Completeness  is  defined  as  the  percentage  of  valid  data  relative  to  the  total  number  of 
analytes  and  is  evaluated  using  precision,  accuracy,  and  holding  time  criteria.  Completeness  will 
be  calculated  using  the  following  equation: 
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Valid  Data 

Completeness  =  — — — - xlOO 

F  TotalData 

Project  completeness  is  determined  at  the  conclusion  of  the  data  validation  and  is 
calculated  by  dividing  the  number  of  valid  sample  results  by  the  total  number  of  samples 
analyzed.  The  completeness  objective  for  this  project  is  90  percent  for  all  data  and  is  based  on 
USEPA  guidelines  (USEPA,  1988a). 


III.  SAMPLING  PROCEDURES 

All  of  the  sampling  locations  and  procedures  to  be  used  for  environmental  sample 
collection  are  presented  in  the  Work  Plan.  The  Work  Plan  describes  in  detail  the  procedures  that 
will  be  followed  during  sampling  to  ensure  that  the  data  are  representative  of  environmental 
conditions.  The  remainder  of  this  section  describes  the  sampling  procedures  that  will  be  used  to 
collect  QC  samples  in  the  field. 


A.  SAMPLE  CONTAINERS 

The  types  of  sample  containers  and  preservation  required  for  each  matrix  and  analysis  are 
outlined  in  the  Work  Plan  for  the  sampling  program. 


B.  QC  SAMPLE  COLLECTION 

As  discussed  above,  the  sampling  procedures  for  all  of  the  environmental  samples  are 
described  in  the  Work  Plan.  The  following  sections  outline  the  procedures  to  be  used  to  collect 
QC  samples  in  the  field. 

1.  Equipment  Blanks 

Equipment  blanks  will  be  collected  at  a  rate  of  one  per  day  when  non-dedicated  or  non¬ 
disposable  equipment  is  used  for  sampling.  Equipment  blanks  will  be  collected  for  each 
analytical  parameter  for  which  the  associated  environmental  sample  was  collected.  Equipment 
blanks  will  be  collected  immediately  after  decontaminating  sampling  equipment  by  pouring 
reagent  free  water  over  the  sampling  equipment,  then  collecting  it  in  the  appropriate  sample 
containers.  The  samples  will  be  labeled,  handled,  and  shipped  following  the  procedures  outlined 
in  the  next  section  of  this  QAPP. 
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2.  Duplicates 

During  this  sampling  program,  duplicate  samples  will  be  collected  for  5  percent  of  the 
total  number  of  groundwater  samples.  A  duplicate  sample  pair  is  a  single  grab  sample  that  is 
split  into  two  samples  during  collection.  Duplicate  groundwater  samples  will  be  collected  by 
discharging  a  pump-volume  of  water  into  the  original  and  duplicate  sample  containers.  One  of 
the  samples  from  the  duplicate  sample  set  will  be  labeled  with  the  correct  sample  identification, 
and  the  other  sample  will  be  labeled  with  the  same  correct  sample  identification  with  the  suffix 
“DUP.”  Both  samples  will  be  sent  to  the  same  laboratory  for  analysis.  The  samples  will  be 
labeled,  handled,  and  shipped  following  the  procedures  outlined  in  the  next  section  of  this  QAPP. 

3.  Field  Replicates  (Split  Samples) 

Split  samples  will  be  collected  from  twenty  percent  of  all  designated  sampling  points. 
Splits  will  be  sent  to  a  certified  laboratory  for  analysis  by  EPA  Method  8260  to  evaluate  the 
analytical  performance  of  ARA’s  laboratory.  Splits  will  be  collected  in  the  same  manner  as 
duplicate  groundwater  samples.  The  results  of  analyses  of  split  samples  will  provide  a  measure 
of  the  precision  (repeatability)  of  the  field  sampling  methods  and  the  accuracy  of  the  laboratory 
analytical  methods. 

4.  Matrix  Spike  and  Matrix  Spike  Duplicate  Samples 

Samples  for  MS/MSD  analysis  will  be  collected  for  five  percent  of  the  total  number  of 
samples  collected.  The  ARA  Project  Manager  or  designee  will  identify  samples  to  be  used  for 
MS/MSD  analysis.  The  same  procedures  used  to  collect  duplicate  samples  during  sampling  will 
be  used  to  collect  samples  for  MS/MSD  analysis. 

5.  Trip  Blanks 

Trip  blanks  will  be  prepared  by  the  laboratory  prior  to  sampling  and  will  consist  of  one 
40-milliliter  amber  glass  bottle  filled  with  preserved  reagent  grade  water  for  each  sample  cooler. 
The  bottles  will  be  filled  so  that  there  is  no  head  space  and  will  be  capped  with  a  Teflon®  septum. 
Trip  blanks  will  accompany  all  samples  scheduled  for  VOC  analysis. 
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6.  Temperature  Blanks 

A  water  temperature  blank  will  accompany  each  cooler  of  samples  shipped  to  the 
laboratory.  A  temperature  blank  consists  of  a  40-milliliter  amber  glass  bottle  filled  with  reagent- 
grade  water.  The  temperature  of  the  blank  will  be  measured  upon  arrival  at  the  laboratory  If  the 
temperature  of  the  blank  is  outside  the  2°  to  6°  Centigrade  (C)  temperature  criterion,  both  the 
laboratory  and  ARA  project  managers  will  be  notified  and  the  appropriate  corrective  actions  will 
be  taken. 

IV.  SAMPLE  CUSTODY,  HANDLING,  AND  SHIPPING  PROCEDURES 
A.  SAMPLE  CUSTODY 

To  ensure  that  samples  are  identified  correctly  and  remain  representative  of  the 
environment,  the  documentation  and  sample  custody  procedures  specified  in  this  section  will  be 
followed  during  sample  collection  and  analysis.  Standard  sample  documentation  and  custody 
procedures,  as  outlined  below,  will  be  used  during  each  sampling  program  to  maintain  and 
document  sample  integrity  during  collection,  transportation,  storage,  and  analysis.  The  Field 
Team  Leader,  to  be  designated  at  the  time  of  the  investigation,  will  be  responsible  for  ensuring 
proper  documentation  and  custody  procedures  are  initiated  at  the  time  of  sample  collection,  and 
that  individual  samples  can  be  tracked  from  the  time  of  sample  collection  until  the  samples  are 
relinquished  to  the  laboratory.  The  laboratory  will  be  responsible  for  maintaining  sample 
custody  and  documentation  from  the  time  the  samples  are  relinquished  to  the  lab  until  final 
sample  disposition. 

1.  Chain  of  Custody 

Chain  of  Custody  (COC)  procedures  provide  an  accurate  written  record  of  the  possession 
of  each  sample  from  the  time  of  collection  in  the  field  through  laboratory  analysis.  A  sample  is 
considered  in  custody  if  one  of  the  following  applies: 

■  It  is  in  an  authorized  person’s  immediate  possession 

■  It  is  in  view  of  an  authorized  person  after  being  in  physical  possession 

>  It  is  in  a  secure  area  after  having  been  in  physical  possession  of  an  authorized  person 

a  It  is  in  a  designated  secure  area,  restricted  to  authorized  personnel  only. 
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2.  Field  Procedures 


The  sample  custody  and  documentation  procedures  will  be  initiated  at  the  time  of  sample 
collection.  Sample  collection  details  will  be  documented  on  the  groundwater  sampling  forms  in 
the  field  Program  of  the  Work  Plan.  Samples  will  be  labeled  and  the  appropriate  information 
will  be  recorded  on  the  COC  form  using  indelible  ink.  Any  errors  will  be  corrected  by  drawing  a 
single  line  through  the  incorrect  entry,  entering  the  correct  information,  and  then  initialing  and 
dating  the  change. 

3.  Sample  Labels 

Sample  labels  will  be  completed  and  attached  to  sample  containers  at  the  time  of  sample 
collection.  The  following  information  will  be  included  on  the  sample  label: 

■  Project  name/location 

■  Sample  location 

■  Date  and  time  of  sample  collection 

■  Unique  sample  identification  sequential  number 

■  Sampler’s  initials 

4.  Chain  of  Custody  Record 

Properly  completed  COC  forms  will  ensure  that  sample  custody  is  documented, 
appropriate  sample  fractions  have  been  collected,  and  scheduled  analyses  are  properly  assigned. 
An  example  of  the  type  of  COC  record  that  will  be  used  is  shown  in  Appendix  A  of  the  Work 
Plan. 


Unused  portions  of  the  COC  form  will  be  crossed  out  and  initialed.  A  completed  COC 
record  will  be  included  with  each  sample  cooler.  The  sampler  will  retain  a  copy  of  the  COC. 
When  shipping  the  sample  cooler  to  the  laboratory  by  a  commercial  carrier,  the  COC  will  be 
signed,  placed  in  a  plastic  bag,  and  taped  to  the  inside  of  the  shipping  container  used  for  sample 
transport.  Signed  shipping  bills  will  serve  as  evidence  of  custody  transfer  between  the  field 
sampler  and  courier  and  courier  and  laboratory.  The  sampler  will  retain  and  file  copies  of  the 
COC  record  and  the  shipping  bill  after  the  samples  are  shipped.  The  samples  are  relinquished  to 
the  laboratory  upon  arrival  and  the  laboratory  personnel  then  will  complete  the  COC. 
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5.  Custody  Seals 

Custody  seals  will  be  placed  in  two  locations  across  the  cooler  closure  to  ensure  that  any 
tampering  is  detected.  The  date  and  initials  of  the  sampler  will  be  written  on  the  custody  seal. 

6.  Laboratory  Custody  Procedures 

Upon  receipt  in  the  laboratory,  the  integrity  of  the  shipping  container  will  be  checked  by 
verifying  that  the  custody  seal  is  not  broken.  The  cooler  will  be  opened  and  the  temperature 
blank  will  be  measured  to  determine  the  temperature  inside  the  cooler.  The  sample  containers 
will  then  be  checked  for  breakage,  leakage,  and  damage,  and  the  contents  of  the  shipping 
container  will  be  verified  against  the  COC.  Custody  seal  integrity,  cooler  temperature,  and 
sample  preservation  will  be  documented  on  the  sample  control  worksheet. 

A  permanent  log  book  will  be  maintained  in  the  sample  control  area  to  document  the 
following: 


■  Date  of  sample  receipt 

■  Sample  accession  number 

■  Number  of  samples 

■  Source  of  samples 

All  insufficiencies  and/or  discrepancies  will  be  immediately  reported  to  the  Laboratory 
Project  Manager  and  documented.  The  Laboratory  Project  Manager  will  either  resolve  the 
problem  internally  or  contact  the  ARA  Project  Manager  for  resolution.  If  the  samples  and 
documentation  are  acceptable,  each  sample  container’s  unique  identification  number  will  be 
recorded.  Other  information  that  will  be  recorded  includes  date  and  time  of  sampling,  sample 
description,  due  dates,  and  required  analytical  tests. 

After  samples  have  been  received  by  the  laboratory,  the  samples  will  be  transferred  to  a 
refrigerator.  The  sample  refrigerator  will  be  kept  at  4°C±2°C  and  their  temperatures  will  be 
recorded  regularly  with  thermometers  calibrated  against  NIST  thermometers.  The  cleanliness  of 
refrigerators  storing  samples  for  VOC  analyses  will  be  monitored  using  refrigerator  blanks. 
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Samples  will  be  distributed  for  analysis  from  Sample  Control  by  either  a  sample 
custodian  or  laboratory  chemist.  Sample  tracking  will  be  documented  on  the  Sample  Control 
Form.  After  all  samples  and  documentation  have  been  reviewed  and  appropriately  annotated,  the 
Sample  Custodian  will  sign  the  log  sheet  and  submit  it  to  the  Information  Services  Department 
for  processing.  Any  marks  or  notes  made  on  the  chain  of  custody  document  by  the  Sample 
Custodian  will  be  clearly  distinguishable  from  original  field  notations. 

Shipping  receipts  will  be  stapled  on  chain  of  custody  log  sheets  and  stored  in  the  project 
file.  The  Laboratory  Manager  or  designee  will  be  notified  that  the  samples  have  arrived  through 
the  distribution  of  arrival  notices.  The  samples  are  to  be  stored  in  a  refrigerator  or  cold  room 
with  the  temperature  maintained  at  4°C±2°C. 

B.  SAMPLE  HANDLING  AND  SHIPPING 

After  each  water  sample  is  collected,  it  will  be  placed  in  a  cooler  containing  ice,  and  the 
cooler  will  be  shipped  by  overnight  courier  to  the  laboratory.  The  samples  will  be  placed  upright 
in  the  cooler,  and  secured  with  inert  cushioning  material  to  prevent  breakage.  A  completed  COC 
form  will  accompany  all  samples.  Complete  packaging  and  shipping  procedures  are  as  follows: 

■  The  samples  will  be  placed  upright  in  a  waterproof  metal  (or  equivalent  strength 
plastic)  ice  chest  or  cooler. 

■  Bags  of  ice  will  be  placed  around,  among,  and  on  top  of  the  sample  bottles.  Enough 
ice  will  be  used  so  that  the  samples  will  be  maintained  at  4°C±2°C. 

■  To  prevent  the  sample  containers  from  sliding  around  the  cooler,  the  cooler  will  be 
filled  with  inert  cushioning  material,  such  shipping  peanuts,  additional  bubble  pack, 
or  cardboard  dividers. 

■  The  completed  COC  form  will  be  placed  in  a  waterproof  plastic  bag  and  taped  to  the 
inside  of  the  cooler  lid. 

■  The  lid  will  be  secured  with  strapping  tape  by  wrapping  it  completely  around  the 
cooler. 

■  The  completed  shipping  label  will  be  attached  to  the  top  of  the  cooler  and  “This  Side 
Up”  and  “Fragile”  labels  will  be  placed  on  the  sides  of  the  cooler. 

■  Signed  and  dated  custody  seals  will  be  placed  on  the  cooler  in  two  locations  across 
the  opening  of  the  cooler  lid. 
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C.  SAMPLE  DISPOSAL 

Thirty  days  after  a  laboratory  report  has  been  generated  and  submitted  to  the  Project 
Manager  the  samples  are  transferred  to  the  sample  disposal  area.  This  transfer  is  also 
documented  on  the  Sample  Control  Form.  Samples  will  be  disposed  according  to  each 
laboratory’s  SOP,  which  is  based  on  both  State  and  Federal  guidelines. 

V.  CALIBRATION  PROCEDURES 

This  section  discusses  general  requirements  for  field  equipment  and  laboratory  instrument 
calibration  and  standards  preparation.  Instrument  calibration  is  necessary  for  accurate  sample 
quantitation,  and  establishes  the  dynamic  range  of  an  instrument.  Criteria  for  calibration  are 
specific  to  each  method  and  instrument  manufacturer.  The  following  paragraphs  outline  the 
calibration  procedures  for  the  field  equipment  and  laboratory  instrumentation. 

A.  FIELD  EQUIPMENT 

The  field  equipment  to  be  used  during  the  groundwater  sampling  program  includes  a 
water-level  sounder,  a  pH,  specific  conductance,  dissolved  oxygen,  temperature,  and  turbidity 
meter,  and  an  organic  vapor  meter.  The  meters  will  be  calibrated  according  to  the  procedures 
outlined  below. 

1.  Water-Level  Sounder 

Electric  water-level  sounders  will  be  checked  before  the  beginning  of  the  field  activities 
by  comparing  the  scale  on  the  water-level  tape  against  an  engineering  measurement  tape. 

2.  pH,  Tdrbidity,  Dissolved  Oxygen,  Temperature,  and  Specific  Conductivity  Meter 

A  YSI  Model  6820  Water  Quality  Instrument  or  equivalent  will  be  used  for  pH,  salinity, 
turbidity,  dissolved  oxygen,  temperature  and  specific  conductivity  measurement.  The  instrument 
will  be  calibrated  daily  prior  to  use  according  to  the  manufacturer’s  instructions  provided  in 
Appendix  C  of  the  Work  Plan.  The  meter  follows  an  automatic  calibration  routine  in  which 
independent  reference  solutions  are  used  to  calibrate  the  meter  for  pH,  specific  conductivity, 
salinity,  turbidity,  and  dissolved  oxygen. 
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3.  Organic  Vapor  Meter 

Any  organic  vapor  detectors  including  flame  ionization  detectors  (FIDs)  and 
photoionization  detectors  (PIDs)  will  be  calibrated  daily  prior  to  use  and  any  time  that  instrument 
drift  is  suspected.  In  addition,  calibration  will  be  checked  at  the  conclusion  of  each  day  of  use  in 
order  to  evaluate  instrument  performance.  Instruments  will  not  be  adjusted  before  the  final 
calibration  check  has  been  performed  and  recorded.  Calibration  procedures  will  be  documented 
in  the  log  book  or  on  the  appropriate  field  form.  Calibration  gases  that  have  a  shelf  life  will  not 
be  used  past  the  expiration  date. 

4.  Laboratory  Instruments 

The  following  paragraphs  describe  procedures  for  standard  preparation  and  instrument 
calibration  for  SW-846  methods.  ARA’s  laboratory  will  provide  analytical  services  for  all 
Level  III  data,  while  an  independent  contract  laboratory  will  provide  analytical  services  for 
replicates  of  20%  of  all  samples  using  Level  IQ  procedures. 

5.  Standard/Reagent  Preparation 

Data  accuracy  is  dependent  upon  the  accuracy  of  the  standards  used  for  instrument 
calibration.  To  ensure  the  highest  quality  standard,  primary  reference  standards  used  by  ARA 
and  the  contract  laboratory  are  obtained  from  the  National  Institute  of  Standards  Technology 
(NIST),  EPA  CRADA  vendors,  or  other  reliable  commercial  sources.  When  standards  are 
received  at  the  laboratory,  the  date  received,  supplier,  lot  number,  purity,  concentration,  and 
expiration  date  are  recorded  in  a  standards  log  book.  Vendor  certification  for  the  standards  are 
retained  in  the  files. 

Standards  are  obtained  either  in  their  pure  form,  or  in  stock  or  working  standard 
solutions.  Dilutions  are  made  from  vendor  standards.  All  standards  are  given  a  standard 
identification  number  and  the  following  information  is  recorded  in  the  standards  log  book. 

1)  source  of  the  standard,  2)  the  initial  concentration  of  the  standard,  3)  the  final  concentration  of 
the  standard,  4)  the  volume  of  the  standard  that  was  diluted,  the  volume  of  the  final  solution, 

5)  the  solvent  and  the  source  and  lot  number  of  the  solvent  used  for  standard  preparation,  and 

6)  the  preparer’s  initials.  All  standards  are  validated  prior  to  use. 
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Validation  procedures  for  standards  include  a  check  for  chromatographic  purity  and 
verification  of  the  standard’s  concentration  by  comparing  its  response  to  a  standard  of  the  same 
analyte  prepared  at  a  different  time  or  obtained  from  a  different  source.  Reagents  also  are 
analyzed  for  purity;  for  example,  every  lot  of  dichloromethane  (used  for  organic  extraction)  is 
analyzed  for  contaminants  prior  to  use  in  the  laboratory.  Standards  are  checked  routinely  for 
signs  of  deterioration  (e.g.,  discoloration,  formation  of  precipitates,  and  changes  in 
concentration)  and  are  discarded  if  deterioration  is  suspected  or  the  expiration  date  has  passed. 
Expiration  dates  are  based  on  vendor  recommendation,  the  analytical  method,  or  internal 
research.  Stock  solutions  for  VOCs  are  not  to  be  held  for  more  than  30  days.  Fresh  working 
calibration  standards  shall  be  prepared  every  week.  Stock  solutions  for  semi- volatile  organic 
compounds  shall  not  be  held  for  more  than  90  days.  Dilutions  below  1  ppm  shall  not  be  held 
more  than  30  days. 

6.  Calibration  of  Organic  Methods 

Calibration  of  instrumentation  is  required  to  ensure  that  the  analytical  system  is  operating 
correctly  and  functioning  at  the  sensitivity  necessary  to  meet  established  reporting  limits  (i.e., 
PQLs).  Each  instrument  will  be  calibrated  with  standard  solutions  appropriate  to  the  type  of 
instrument  and  the  linear  range  established  for  the  analytical  method. 

Analytical  instruments  will  be  calibrated  using  standards  in  accordance  with  the  specified 
analytical  methods  and  manufacturer’s  procedures.  At  a  minimum,  written  calibration 
procedures  include  the  equipment  to  be  calibrated,  the  reference  standards  used  for  calibration, 
the  calibration  techniques,  actions,  acceptable  performance  tolerances,  frequency  of  calibration, 
and  calibration  documentation  format.  Records  of  standard  preparation  and  instrument 
calibration  will  be  maintained.  Instrument  calibration  will  include  daily  checks  using  standards 
prepared  independently  of  the  calibration  standards  and  instrument  response  will  be  evaluated 
against  established  criteria.  The  analysis  log  book,  maintained  for  each  analytical  instrument, 
will  include  at  a  minimum:  the  date  and  time  of  calibration,  the  initials  of  the  person  performing 
the  calibration,  the  calibrator  reference  number  and  concentration.  Attachment  B  contains  the 
methods  to  be  used  in  this  study  that  detail  the  calibration  procedures.  Instrument  calibration 
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procedures  for  specific  instruments  used  for  organic  analyses  are  discussed  in  the  following 
paragraphs. 

a)  Gas  Chromatography 

Initial  calibration  consists  of  determining  the  linear  range,  establishing  detection  limits, 
and  establishing  retention  time  windows.  The  calibration  will  then  be  checked  daily  to  ensure 
that  the  system  calibration  remains  within  specifications.  If  the  daily  calibration  check  does  not 
meet  established  criteria,  the  system  will  be  recalibrated. 

Calibration  standards  will  be  prepared  according  to  the  standard  operating  procedure  for 
the  method.  For  the  SW  846  8000  series  methods,  a  calibration  standard  will  be  prepared  for 
each  analyte  of  interest  at  five  concentration  levels.  One  of  these  standards  will  be  slightly  above 
the  method  detection  limit.  The  other  standards  will  bracket  the  concentration  range  expected  in 
the  environmental  samples,  but  not  exceed  the  working  range  of  the  detector. 

A  reagent  water  blank  will  be  run  prior  to  calibration  to  show  the  absence  of 
interferences.  The  calibration  standards  then  will  be  introduced  into  the  system  and  a  calibration 
curve  will  be  generated  for  each  analyte.  The  response  factor  for  each  analyte  at  each 
concentration  will  be  calculated  as  follows: 

Total  Area  of  Peak^ 

Re  sponse  Factor  (RF)  =  — - — - — - - 

Mass  Injected  (in  nanograms) 

(a)  For  multiresponse  analytes,  the  area  from  at  least  five  major  peaks  shall  be  used  for 
quantitation. 

Acceptance  criteria  for  instrument  response  linearity  checks  are  based  upon  the 
correlation  coefficient  (r)  of  the  best  fit  line  for  the  calibration  data  points,  or  on  the  percent 
relative  standard  deviation  (%  RSD)  for  response  factors  calculated  for  each  analyte  at  each  level 
over  the  working  range.  The  correlation  coefficient  is  calculated  as: 


n2>y)  -  G»(£y) 

1 
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where:  x  =  calibration  concentrations 

y  =  instrument  response  (peak  area) 
n  =  number  of  calibration  points  (x,y  data  pairs). 

The  percent  RSD  is  calculated  as: 


where: 


%RSD  =  -=-x  100 
c 

%RSD  =  relative  standard  deviation 

c  =  means  of  5  initial  RFs  for  a  compound 
SD  =  standard  deviation  of  the  RFs  for  a  compound 
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If  the  coefficient  of  correlation,  r,  is  greater  than  or  equal  to  0.995,  or  the  %RSD  is  less 
than  or  equal  to  20  percent,  the  calibration  is  considered  valid.  The  use  of  r  or  %RSD  is 
instrument  specific,  and  only  one  of  these  criteria  will  be  used  on  each  instrument. 


The  calibration  curve  and  response  factors  will  be  checked  daily  by  injecting  at  least  one 
calibration  standard,  usually  the  mid-range  standard.  The  percent  difference  between  initial  and 
continuing  response  factors  will  be  calculated  using  the  following  equation: 


where:  RFi 

RF2 


%  Difference  = 


(rf,-rfc) 

RF, 


xlOO 


average  relative  response  factor  from  initial  calibration 
response  factor  from  continuing  calibration 


An  acceptable  percent  difference  will  be  within  plus  or  minus  15  percent. 

Retention  time  windows  must  be  established  for  each  analyte  during  initial  calibration  per 
SW  846,  Method  8000.  The  retention  time  window  must  be  checked  prior  to  sample  analysis 
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using  the  calibration  check  standard.  A  warning  limit  specific  to  the  method  will  be  used.  If  the 
standard  fails  to  meet  the  retention  time  window,  the  instrument  will  be  recalibrated. 

b)  Gas  Chromatography/Mass  Spectrometry  (GC/MS) 

Each  day  prior  to  analysis  of  samples  for  VOCs,  the  instrument  will  be  tuned  with 
bromofluorobenzene  (BFB)  (according  to  the  tuning  criteria  specified  in  the  USEPA  Contract 
Laboratory  Program  [CLP]).  No  samples  will  be  analyzed  until  the  instrument  has  met  tuning 
criteria. 

After  the  instrument  has  met  tuning  criteria,  it  will  then  be  calibrated  for  all  target 
compounds.  An  initial  calibration  curve  will  be  produced,  and  certain  compounds  referred  to  as 
System  Performance  Calibration  Compounds  (SPCC)  and  Continuing  Calibration  Compounds 
(CCC)  will  be  evaluated  to  ensure  that  the  system  is  within  calibration.  If  the  daily  SPCCs  and 
CCCs  do  not  meet  the  established  criteria,  the  system  will  be  recalibrated. 

Calibration  standards  at  a  minimum  of  five  concentrations  will  be  prepared  by  secondary 
dilution  of  stock  standards.  All  or  a  subset  of  the  compounds  listed  in  EPA  Methods  8260  can  be 
used  as  calibration  standards. 


Each  calibration  solution  including  internal  standards  and  surrogates  will  be  introduced 
according  to  EPA  Method  5030  for  volatile  compounds.  A  relative  response  factor  (RF)  will  be 
calculated  for  each  compound  relative  to  the  internal  standard  whose  retention  time  is  closest  to 
the  compound  being  measured.  The  RF  is  calculated  as  follows: 


where:  Ax  = 


Cx  = 


rr  (A*  Or) 

RF  -  7 - r 

(A-Sc,) 

Area  of  characteristic  ion  for  the  compound  being  measured 
Area  of  characteristic  ion  for  the  specific  internal  standard 
Concentration  of  the  specific  internal  standard 
Concentration  of  the  compound  being  measured. 


The  average  relative  response  factor  (RFO  will  be  calculated  for  each  compound  using 
the  values  from  the  five-point  calibration.  A  system  performance  check  must  be  made  before  the 
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calibration  is  accepted  as  valid.  The  SPCCs  are  checked  for  a  minimum  average  relative 
response  factor.  The  five  volatile  SPCCs  are  chloromethane,  1,1-dichloroethane,  bromoform, 
1,1,2,2-tetrachloroethane,  and  chlorobenzene.  The  minimum  acceptable  average  relative 
response  factor  for  volatile  compounds  is  0.300  (0.250  for  bromoform). 

The  percent  relative  standard  deviation  (%  RSD)  for  the  CCCs  will  be  calculated  from  the 
RFs  in  the  initial  calibration  and  must  meet  specified  criteria.  The  volatile  CCCs  are 
1,1-dichloroethane,  1 ,2-dichloropropane,  toluene,  ethylbenzene,  and  vinyl  chloride.  The  formula 
used  to  calculate  %  RSD  is: 

%  RSD  =  -^-x  100  %  RSD  =  Dx  100 
c 

where:  RSD  =  Relative  Standard  Deviation 

c  =  Mean  of  5  initial  RFs  for  a  compound 
SD  =  Standard  deviation  of  the  RFs  for  a  compound 
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Every  12-hour  shift,  each  GC/MS  must  be  tuned  by  purging  or  injecting  4- 
bromofluorobenzene  (BFB)  for  volatile  compounds.  Also,  initial  calibration  of  the  GC/MS  will 
be  checked  by  analyzing  a  calibration  standard  (usually  the  mid  level  standard)  and  checking  the 
SPCC  and  CCC  performance.  If  the  minimum  relative  response  factors  for  SPCCs  are  not  met, 
corrective  action  must  be  taken  before  samples  are  analyzed.  The  percent  difference  of  relative 
response  factor  compared  to  the  average  relative  response  factor  from  the  initial  calibration  is 
calculated  as  follows: 


(RF!-RFc) 

%  Difference  =  - — - -xlOO 

RFi 

where:  RFi  =  Average  relative  response  factor  from  initial  calibration 

RFC  =  Relative  response  factor  from  current  calibration  check  standard. 
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If  the  percent  difference  criterion  for  each  CCC  compound  is  met,  the  initial  calibration  is 
assumed  to  be  valid.  If  the  criterion  is  not  met  for  any  CCC,  corrective  action  must  be  taken.  A 
new  five-point  calibration  must  be  generated  if  the  source  of  the  problem  cannot  be  found  and 
corrected. 

The  internal  standard  responses  and  retention  times  in  the  CCC  must  be  evaluated.  If  any 
internal  standard  retention  time  changes  by  more  than  30  seconds  from  the  last  calibration  check 
(12  hours),  the  system  must  be  checked  for  malfunctions  and  corrected  as  necessary.  If  the 
extracted  ion  current  profile  (EICP)  area  for  any  of  the  internal  standards  changes  by  a  factor  of 
two  from  the  last  daily  calibration  standard  check,  the  system  must  be  checked  for  malfunctions 
and  corrections  made  as  necessary.  All  samples  analyzed  during  the  time  the  system  was 
malfunctioning  must  be  re-analyzed. 

VI.  ANALYTICAL  PROCEDURES  AND  DETECTION  LIMITS 

All  samples  will  be  prepared  and  analyzed  using  the  Test  Methods  for  Evaluating  Solid 
Waste,  Physical/Chemical  Methods,  SW-846,  3rd  Edition  (USEPA,  1996).  The  units  of  measure 
and  typical  practical  quantitation  limits  for  each  analyte  are  listed  in  the  Work  Plan.  These  are 
laboratory-specific  target  reporting  limits  that  can  be  met  in  the  absence  of  matrix  interferences 
or  high  contaminant  concentrations,  and  are  at  least  as  stringent  as  the  reporting  limits  specified 
for  the  individual  analytical  methods. 

VII.  DATA  REDUCTION,  VALIDATION  AND  REPORTING 
A.  FIELD  MEASUREMENTS 

Raw  data  from  field  measurements  and  sample  collection  activities  will  be  documented  in 
the  field  log  book  and  on  the  appropriate  forms,  as  described  in  the  Work  Plan.  The  field 
measurements  and  data  collected  during  sampling  will  be  presented  in  the  report  scheduled  for 
this  project.  All  field  data  generated  during  this  investigation  will  be  evaluated  under  the 
direction  of  ARA  Quality  Control  (QC)  Coordinator  before  it  is  incorporated  in  the  report. 
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B.  LABORATORY  MEASUREMENTS 


1.  Data  Reduction  Calculations 

Data  will  be  reduced  as  specified  by  the  analytical  methods.  These  calculations  are 
specific  to  the  analytical  instruments  that  are  used  for  the  analysis,  the  level  of  automation,  and 
the  type  of  software  used  to  reduce  the  data.  The  procedures  used  for  data  reduction  for  each 
analytical  method  are  described  in  the  laboratory’s  SOPs. 

2.  Data  Validation 

The  laboratory  will  perform  in-house  analytical  data  reduction  and  review  under  the 
direction  of  the  Laboratory  Project  Manager  and  the  ARA  Quality  Control  Coordinator  before  the 
data  are  released  to  EL/EQA.  The  Laboratory  Project  Manager  and  Quality  Control  Coordinator 
are  also  responsible  for  assessing  the  data  quality  and  qualifying  any  data  that  may  be  unreliable. 
The  laboratory  will  prepare  and  retain  full  analytical  and  QC  documentation.  The  data  reduction 
and  review  will  be  conducted  as  follows: 

■  The  bench  analyst  will  convert  the  raw  data  into  the  reportable  data,  and  conduct  the 
initial  data  review.  The  analyst  will  review  preliminary  data  entries,  calculations, 
holding  times  and  precision,  accuracy  and  calibration  check  standards.  The  analyst 
will  also  provide  explanation  and/or  corrective  action  summaries  for  any  method 
control  parameters  that  are  outside  the  control  criteria. 

■  The  QC  Coordinator  or  designee  will  review  the  analytical  control  documentation 
associated  with  each  batch,  as  well  as  any  corrective  action  explanations  provided  by 
the  analyst.  If  the  QC  Coordinator  is  not  satisfied  with  all  corrective  action 
explanations  and  analytical  control  results,  additional  explanation  will  be  required  for 
the  batch.  The  QC  Coordinator  is  responsible  for  determining  if  the  analytical  data 
meet  quality  control  criteria  established  by  the  analytical  methods  and  by  this  QAPP. 
The  QC  Coordinator  will  sign  the  analytical  batch  control  form  when  satisfied  with 
the  data  quality  and  review  all  final  data  reports  for  proper  format  prior  to  releasing 
data. 

The  laboratory  review  of  the  data  includes  assessing  compliance  with  the  control  limits  in 
QAPP.  Accuracy  and  precision  are  the  primary  data  parameters  that  can  be  used  to  calculate 
control  limits.  Data  to  evaluate  accuracy  are  obtained  primarily  from  separately  prepared 
laboratory  QC  samples  or  from  spiked  field  samples.  Data  used  to  evaluate  precision  are  QC 
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sample  analyses  or  the  replicate  analysis  of  field  samples.  The  calculations  that  are  used  to 
evaluate  precision  and  accuracy  are  defined  in  the  laboratory’s  SOP  and/or  QA/QC  manual. 
Precision  and  accuracy  quality  control  limits  are  generated  from  the  statistical  analysis  of  QC 
sample  results.  The  quality  control  limits  that  will  be  used  to  evaluate  the  data  are  listed  in 
Attachment  A. 

3.  Data  Reporting 

The  analytical  data  will  be  reported  in  a  format  organized  to  facilitate  data  evaluation. 

All  of  the  data,  including  QC  data  will  be  reported  in  the  chronological  order  in  which  they  were 
produced.  The  following  information  will  be  included  in  each  data  package: 

■  A  cover  sheet  that  identifies  the  samples  contained  in  the  report,  including  QC 
samples,  and  that  identifies  any  data  that  do  not  meet  QA/QC  criteria. 

■  A  list  of  diluted  samples  including  their  dilution  factors. 

■  A  report  for  each  completed  environmental  and  QC  sample  analysis  (equipment 
blanks,  source-water  blanks,  MS/MSD  samples,  laboratory  control  samples,  surrogate 
spike  samples,  and  method  blanks)  that  includes  the  following  information:  the  field 
sample  ID  number  (if  applicable),  the  date  the  sample  was  collected,  the  date  the 
sample  was  received  by  the  laboratoiy,  the  date  and  method  of  sample  extraction  (if 
applicable),  the  date  and  method  of  sample  analysis,  tabulated  results  for  each  sample, 
surrogate  spike  recoveries  (if  applicable),  internal  standard  recoveries  (if  applicable), 
associated  method  blank  results,  and  the  detection  limit  for  each  analyte.  The  initial 
concentration  of  the  surrogate  spikes,  matrix  spikes,  and  laboratory  control  sample 
spikes,  as  well  as  the  percent  recovery  and  acceptance  limits  of  each  spiked  analyte 
also  should  be  reported.  The  samples  analyzed  in  association  with  each  QC  sample 
also  should  be  identified  on  the  report.  All  questionable  data  should  be  flagged 
according  to  USEPA  guidelines. 

■  A  corrective  action  summary  that  identifies  all  analytical  irregularities  (i.e.,  missed 
holding  times,  poor  analytical  recoveries),  and  the  corrective  action  taken  by  the 
laboratory  for  the  affected  samples. 
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VIII.  INTERNAL  QUALITY  CONTROL 


A.  FIELD  PROGRAM 

Internal  quality  control  evaluates  whether  a  method  is  performing  within  acceptable  limits 
of  precision  and  accuracy.  On  the  sampling  level,  quality  control  samples  used  to  assess  field 
sampling  techniques  and  environmental  conditions  during  sample  collection  and  transportation 
include  duplicates,  trip  blanks,  and  equipment  blanks. 

1.  Duplicates 

Duplicate  or  replicate  samples  will  be  used  to  assess  variability  in  the  sample  matrix  and 
to  assess  sampling  precision.  The  sampling  procedures  will  be  evaluated  by  comparing  the 
analytical  results  of  duplicate  or  replicate  sample  pairs.  If  the  reported  values  for  the  sample  pair 
are  similar,  the  samples  are  considered  to  be  representative  of  the  environment.  A  large 
difference  (greater  than  40  percent)  between  the  reported  values  for  the  sample  pair  indicates  that 
there  may  have  been  a  problem  during  sampling  or  analysis.  Duplicate  analyses  will  be  used  to 
evaluate  precision  by  calculating  the  RPD  between  a  duplicate  sample  and  its  associated 
environmental  sample.  The  RPD  will  be  compared  to  the  MS/MSD  QC  limits  for  precision. 
Relative  percent  difference  values  within  the  QC  guidelines  indicate  that  good  sampling  and 
analytical  procedures  were  followed.  Relative  percent  difference  values  outside  the  QC  limits 
indicate  that  sample  may  be  heterogeneous,  or  that  there  may  have  been  a  problem  during 
sampling  and/or  analysis. 

2.  Trip  Blanks 

Trip  blanks  will  be  used  to  evaluate  representativeness  by  assessing  whether  VOCs  were 
introduced  into  samples  during  handling,  shipping,  or  storage  at  the  laboratory.  Trip  blanks 
prepared  by  the  laboratory  will  be  included  with  each  sample  shipment  that  contains  groundwater 
samples  for  VOC  analysis. 

3.  Equipment  Blanks 

Equipment  blanks  will  be  used  to  assess  the  equipment  decontamination  procedures  and 
evaluate  whether  the  samples  are  representative  of  the  environment.  The  results  of  each 
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equipment  blank  analysis  will  be  reviewed  for  the  presence  of  target  analytes.  If  target  analytes 
are  found,  the  data  from  the  associated  environmental  samples  will  be  evaluated  to  determine  if 
they  are  representative  of  environmental  conditions  or  the  result  of  incomplete  equipment 
decontamination. 

B.  LABORATORY  ANALYSIS 

The  general  objectives  of  a  laboratory  QC  program  are  to: 

■  Ensure  that  all  procedures  are  documented,  including  any  changes  in  administrative 
and/or  technical  procedures. 

■  Ensure  that  all  analytical  procedures  are  validated  and  conducted  according  to  method 
guidelines. 

■  Monitor  the  performance  of  the  laboratory  using  a  systematic  inspection  program. 

■  Ensure  that  all  data  are  properly  archived. 

Internal  quality  control  for  analytical  services  will  be  conducted  by  the  laboratory  in 
accordance  to  their  standard  operating  procedures,  the  individual  method  requirements,  and  this 
QAPP.  Before  making  significant  changes  to  the  QAPP  or  analytical  methodology,  the 
laboratory  will  notify  AL/EQA  in  writing. 

Laboratory  quality  control  consists  of  two  distinct  components:  a  laboratory  and  matrix 
component.  The  laboratory  component  measures  the  performance  of  the  laboratory  analytical 
process  during  the  sample  analyses,  while  the  matrix  component  measures  the  effects  on  the 
method  performance  of  a  specific  matrix.  Method  blanks  and  laboratory  control  samples 
uniquely  measure  the  laboratory  component  of  method  performance,  while  matrix  spikes,  matrix 
spike  duplicates,  laboratory  sample  duplicates,  and  surrogate  spikes  measure  the  matrix 
component  of  method  performance,  but  also  reflect  laboratory  performance.  The  following 
paragraphs  discuss  the  QC  samples  and  parameters  to  be  evaluated  to  assess  the  overall 
laboratory  data  quality. 

1.  Holding  Time 

Holding  time  reflects  the  length  of  time  that  a  sample  or  sample  extract  remains 
representative  of  the  environmental  conditions.  Holding  time  for  method  EPA  8021  is  14  days. 
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Analytical  results  of  samples  whose  holding  times  are  exceeded  are  considered  quantitatively 
questionable  and  may  be  biased  low. 

2.  Duplicate  and  Replicate  Samples 

Like  the  field  procedures,  the  analytical  procedures  will  be  evaluated  by  comparing  the 
analytical  results  of  duplicate  or  replicate  sample  pairs.  If  the  reported  values  for  the  sample  pair 
are  similar,  the  samples  are  considered  to  be  representative  of  the  environment.  A  large 
difference  (greater  than  40  percent)  between  the  reported  values  for  the  sample  pair  indicates  that 
there  may  have  been  a  problem  during  the  sampling  or  analysis.  Duplicate  analyses  will  be  used 
to  evaluate  precision  by  calculating  the  RPD  between  a  duplicate  sample  and  its  associated 
environment  sample.  The  RPD  will  be  compared  to  the  MS/MSD  QC  limits  for  precision. 
Relative  percent  difference  values  within  the  QC  guidelines  indicate  that  good  sampling  and 
analytical  procedures  were  followed.  Relative  percent  difference  values  outside  the  QC  limits 
indicate  that  sample  may  be  heterogeneous,  or  that  there  may  have  been  a  problem  during 
sampling  and/or  analysis. 

3.  Method  Blanks 

Method  blanks  will  be  used  to  evaluate  representativeness  by  identifying  any 
contaminants  that  have  been  introduced  during  analysis.  Method  blanks  are  generated  in  the 
laboratory  and  consist  of  ultra-pure  water.  Method  blanks  are  carried  through  each  processing 
step  necessary  for  an  analytical  procedure  and  are  analyzed  at  frequency  of  one  per  20  samples  or 
daily,  whichever  is  more  frequent.  These  blanks  measure  contamination  originating  from  the 
laboratory  (i.e.,  water,  air,  reagents,  equipment,  and  instruments  used  for  analysis),  and  help  in 
distinguishing  low-level  field  contamination  from  laboratory  contamination.  If  analytes  of 
interest  are  found  in  both  the  method  blank  and  associated  environmental  samples,  the 
environmental  data  will  be  qualified  as  per  USEPA  guidelines  (USEPA,  1988b).  The  data  from 
the  associated  samples  may  be  considered  quantitatively  questionable  depending  on  the  relative 
concentrations  of  contaminants  in  the  method  blank  and  the  environmental  sample. 
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4.  Laboratory  Control  Samples 

Laboratory  control  samples  (LCS)  will  be  used  to  evaluate  accuracy.  These  samples  are 
carried  through  the  same  analytical  procedures  as  the  environmental  samples  and  are  used  to 
evaluate  method  and  analytical  procedure  performance  in  the  absence  of  matrix  interference. 
Laboratory  control  samples  are  prepared  in  the  laboratory  and  consist  of  ultra-pure  water  that  is 
spiked  with  specific  compounds  as  outlined  in  the  analytical  methods.  An  LCS  sample  will  be 
prepared  and  analyzed  at  a  frequency  of  one  per  20  samples,  or  daily,  whichever  is  more 
frequent.  Accuracy  will  be  evaluated  by  calculating  the  percent  recovery  for  each  spiked 
compound  and  comparing  it  to  the  QC  limits  established  by  the  individual  methods.  Values 
within  the  established  QC  limits  indicate  acceptable  analytical  accuracy.  Values  outside  the  QC 
limits  indicate  that  the  data  may  be  questionable. 

5.  Matrix  Spike  and  Matrix  Spike  Duplicate  Samples 

Results  of  MS/MSD  sample  analysis  will  be  used  to  evaluate  accuracy  and  precision. 
Unlike  LCSs,  MS/MSD  samples  are  used  to  assess  the  influence  of  the  sample  matrix  (matrix 
interference)  on  the  analysis.  Each  MS/MSD  sample  will  be  spiked  with  the  compounds 
specified  by  the  analytical  method.  To  evaluate  accuracy,  the  percent  recovery  for  each  spiked 
compound  will  be  calculated  and  compared  to  the  QC  limits  established  by  the  method. 

Precision  will  be  evaluated  by  calculating  the  RPD  between  the  MS  and  MSD  samples  for  each 
spiked  analyte.  These  RPDs  will  be  compared  to  the  QC  limits  established  by  laboratory 
performance.  Percent  recovery  and  RPD  values  within  the  QC  limits  indicate  acceptable 
precision  and  accuracy  values  outside  the  QC  limits  indicate  that  there  may  have  been  a  matrix 
interference  during  analysis.  The  laboratory  data  validation  protocol  will  be  based  on  precision 
and  accuracy  measurements  from  MS/MSDs.  Individual  compound  recoveries  will  be  compared 
with  acceptance  limits.  If  a  matrix  spike  analyte  fails  acceptance  criteria,  the  MS/MSD  will  be 
reanalyzed  and  a  LCS  also  will  be  analyzed.  For  the  method  to  be  considered  in  control,  those 
compounds  that  failed  the  matrix  spike  criteria  must  be  within  acceptance  limits  in  the  LCS.  If, 
after  re-analysis,  analytes  that  failed  acceptance  criteria  in  the  MS  and  MSD  pass  acceptance 
criteria  in  the  LCS,  these  analytes  may  be  considered  biased  due  to  sample  matrix  effects. 
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All  samples  analyzed  or  prepared  in  a  process  batch  without  an  MS  and  MSD  will,  at  a 
minimum,  have  a  method  blank  and  LCS.  The  environmental  samples  in  this  batch  will  be 
considered  in  control  if  more  than  80  percent  of  the  target  compounds  in  the  LCS  are  within 
acceptance  limits. 

IX.  PERFORMANCE  SYSTEMS  AUDITS 
A.  FIELD  PROGRAMS 

Oversight  of  ARA  field  procedures  will  be  the  direct  responsibility  of  the  ARA  Project 
Manager,  who  will  review  all  elements  of  the  QAPP  to  ensure  that  the  objectives  of  the  Work 
Plan  are  met.  In  addition  to  an  initial  review,  the  sampling  procedures  will  be  reviewed  as  the 
field  work  progresses  so  that  any  necessary  modifications  can  be  made. 

Internal  audits  of  ARA  field  activities  (sampling  and  measurements)  will  be  conducted  by 
the  ARA  QC  coordinator  or  the  coordinator’s  designee.  The  audits  will  include  examining  field 
measurement  records,  field  equipment  calibration  records,  field  sampling  records,  field 
instrument  operation  records,  sample  collection  procedures,  sample  handling  and  shipping 
procedures,  and  chain  of  custody  procedures.  Field  activities  will  be  audited  early  in  the  project 
to  verify  that  all  of  the  procedures  outlined  in  the  Work  Plan  and  QAPP  are  being  followed. 
Follow-up  audits  will  be  conducted  to  correct  deficiencies,  and  to  verify  that  QA  procedures  are 
maintained  throughout  the  project. 

1.  Laboratory  Audits 

In-house  and  regulatory  agency  audits  of  laboratory  systems  and  performance  are  a 
regular  part  of  a  laboratory  QC  program  and  are  outlined  in  the  subcontract  laboratory’s  QA/QC 
plan.  The  audits  consist  of  a  review  of  the  entire  laboratory  system  and  at  a  minimum  include: 
examination  of  sample  receiving,  log-in  storage,  and  chain  of  custody  documentation  procedures; 
sample  preparation  and  analysis;  and  instrumentation  procedures.  An  external  audit  may  be 
performed  by  AL/EQA  or  its  designee  prior  to  or  during  the  field  work,  to  verify  proper 
implementation  of  laboratory  procedures  and  adherence  to  this  QAPP. 


E-30 


X.  PREVENTATIVE  MAINTENANCE 


A.  FIELD  EQUIPMENT 

The  field  equipment  that  will  be  used  during  this  investigation  includes  an  electronic 
water-level  sounder,  a  PID  and/or  FID,  and  a  pH,  specific  conductivity,  salinity,  turbidity, 
temperature,  and  dissolved  oxygen  meter.  All  meters  and  instruments  will  be  maintained  and 
used  according  to  the  manufacturers’  directions.  Each  piece  of  equipment  will  be  inspected  on  a 
regular  basis  to  ensure  that  the  equipment  is  operational.  Any  preventative  maintenance  or  repair 
conducted  in  the  field  will  be  recorded  in  the  field  log  book. 

B.  LABORATORY  EQUIPMENT 

1.  Documentation 

All  maintenance  performed  on  an  instrument  is  documented;  the  name  of  the  analyst 
performing  the  maintenance  and  the  type  of  maintenance  are  recorded  in  the  log  book.  Receipts 
from  routine  maintenance  performed  by  the  manufacturer’s  representative  are  kept  in  folders  and 
filed  in  the  department’s  file  cabinets. 

2.  Contingency  Plan 

In  the  event  of  instrument  failure,  every  effort  will  be  made  to  analyze  samples  by 
alternate  means  within  holding  times.  If  the  redundancy  in  equivalent  instrumentation  is 
insufficient  to  handle  the  affected  samples,  efforts  will  be  made  to  secure  the  same  or  equivalent 
analyses  at  another  location.  Lt.  Kevin  Judd,  AL/EQA,  will  be  advised  of  any  proposed  changes 
in  methodology  or  location. 

XL  DATE  ASSESSMENT  PROCEDURES 

The  quality  of  the  field  and  analytical  data  will  be  evaluated  using  precision,  accuracy, 
representativeness,  completeness,  and  comparability  (PARCC)  parameters,  which  are 
quantitative  and  qualitative  statements  that  describe  data  quality.  The  PARCC  parameters  will 
be  used  to  determine  whether  the  data  quality  objectives  of  this  investigation  have  been  met  by 
comparing  QC  sample  results  and  standard  procedures  with  acceptance  criteria  established  for 
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this  project.  The  PARCC  parameters  that  will  be  used  for  data  evaluation  are  defined  in  Section 
13,  Quality  Assurance  Objectives. 

A.  FIELD  DATA 

Field  measurement  data  will  be  assessed  by  the  ARA  QC  coordinator  or  designee.  The 
data  quality  evaluation,  in  terms  of  the  PARCC  parameters,  will  focus  primarily  on  the  laboratory 
data.  However,  the  field  data  will  be  evaluated  qualitatively  in  terms  of  the  PARCC  parameters. 
The  following  sections  discuss  how  the  PARCC  parameters  will  be  used  to  evaluate  the  field 
data  and  field  sampling  procedures. 

1.  Precision 

Sampling  precision  is  affected  by  the  procedures  used  for  sample  collection,  handling, 
and  transportation.  To  reduce  the  variability  that  may  be  introduced  during  sampling,  the  Work 
Plan  outlines  the  standard  sampling,  handling,  and  shipping  procedures  that  will  be  used  for  each 
sampling  program.  The  use  of  these  procedures  should  minimize  variability  in  the  sampling 
process. 

In  addition,  the  results  of  duplicate  and  replicate  sample  analyses  also  will  be  used  to 
evaluate  sampling  precision.  The  RPD  will  be  calculated  for  each  duplicate  sample  pair. 
Although  the  results  of  duplicate  sample  analyses  also  reflect  the  variability  associated  with 
analytical  procedures,  low  RPD  values  are  an  indication  that  consistent  sampling  techniques  were 
used  for  sample  collection. 

2.  Accuracy 

Although  there  is  no  way  to  quantitatively  measure  the  accuracy  of  the  field  program 
using  percent  recovery,  some  aspects  of  accuracy  can  be  assessed,  such  as  comparing  the  length 
of  the  water-level  probe  to  another  measuring  tape  of  known  length  and  proper  calibration  of  the 
field  instruments. 

3.  Representativeness 

The  representativeness  of  the  field  data  is  determined  by  the  design  of  the  data  collection 
procedures.  The  sampling  and  field  measurement  procedures  to  be  used  are  based  on  the  needs 
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of  the  study,  the  existing  analytical  data,  hydrogeology,  the  physical  setting  of  the  field  sites,  and 
the  past  land  use  history.  Representativeness  of  the  field  sampling  procedures  and  the  field 
measurements  will  be  evaluated  by  comparing  the  sampling  and  measurement  procedures  used  in 
the  field  to  the  procedures  outlined  in  the  Work  Plan  and  this  QAPP .  In  addition,  the  results  of 
equipment  blank  samples  will  be  used  to  evaluate  the  representativeness  of  field  sampling 
procedures.  Contaminants  detected  in  equipment  blanks  are  indications  that  the  decontamination 
procedures  are  not  completely  effective,  and  that  contaminants  detected  at  specific  sites  may  be 
attributable  to  cross-contamination  rather  than  the  environment. 

4.  Comparability 

The  comparability  of  the  field  sampling  procedures  and  field  measurement  data  will  be 
evaluated  by  comparing  them  to  previous  sampling  rounds. 

5.  Completeness 

Completeness  of  the  field  program  will  be  evaluated  to  ensure  that  the  appropriate 
number  of  samples  were  collected  for  analysis,  and  that  field  data  of  the  type  and  quantity 
outlined  in  the  Work  Plan  were  collected.  Completeness  of  the  field  investigations  will  be 
evaluated  by  comparing  the  actual  number  of  samples  and  the  actual  quantity  of  data  that  were 
collected  to  the  requirements  outlined  in  the  Work  Plan. 

B.  LABORATORY  DATA 

The  laboratory  data  will  be  assessed  by  the  ARA  QC  coordinator  or  designee,  and  based 
on  the  assumption  that  the  sample  was  collected,  handled,  and  analyzed  according  to  the  Work 
Plan  and  this  QAPP.  The  data  reviewer  will  conduct  a  systematic  review  of  the  data  for 
compliance  with  the  QC  criteria  established  in  the  QAPP,  and  will  identify  any  data  omissions  or 
data  that  do  not  meet  the  quality  control  criteria.  The  reviewer  also  will  interact  with  the 
laboratory  to  correct  any  data  deficiencies.  Decisions  to  repeat  sample  collection  or  analyses  will 
be  made  by  the  ARA  Project  Manager  based  on  the  extent  of  the  data  deficiencies  and  their 
importance  in  the  overall  context  of  the  project.  Results  of  the  data  assessment  will  be  presented 
in  an  appendix  of  the  report  scheduled  to  summarize  the  results  of  the  investigation. 
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C.  LABORATORY  DATA  ASSESSMENT  PROCEDURES 


As  discussed  above,  PARCC  parameters  will  be  used  to  evaluate  the  quality  of  analytical 
data  and  determine  whether  the  data  quality  objectives  of  the  project  have  been  met.  To  asses  the 
quality  of  the  analytical  data,  the  results  of  the  QC  sample  analyses  will  be  evaluated  using 
quality  control  limits  established  by  the  analytical  methods  used  for  the  analysis,  or  by  past 
laboratory  performance.  Results  of  the  quality  control  sample  evaluation  then  will  be  expressed 
in  terms  of  the  PARCC  parameters  and  used  to  assess  the  quality  of  the  analytical  data. 

The  quality  control  samples  that  will  be  used  to  evaluate  the  analytical  data  for  this 
program  include  trip  blanks,  equipment  blanks,  duplicate  samples,  replicate  samples,  method 
blanks,  surrogate  spikes  (when  applicable),  laboratory  control  samples,  and  matrix  spike/matrix 
spike  duplicates  samples.  The  specific  types  and  descriptions  of  the  QC  samples  that  will  be 
collected  in  the  field  are  presented  in  Section  m  of  this  QAPP.  The  total  number  of  each  type  of 
QC  sample  that  will  be  collected  during  each  sampling  program  is  listed  in  Table  4  of  the  Work 
Plan.  The  quality  control  samples  that  are  prepared  in  the  laboratory  and  the  rate  at  which  these 
samples  are  analyzed  are  method-specific  (see  Section  HI.  B).  The  acceptance  limits  for 
MS/MSD,  surrogate  spikes  and  LCS  are  updated  periodically.  The  laboratory  shall  inform  the 
Project  Manager  before  new  limits  are  implemented.  The  following  sections  describe  the  criteria 
that  will  be  used  to  evaluate  the  laboratory  data. 

1.  Precision 

Analytical  precision  is  determined  by  analyzing  field  duplicates  or  replicates  submitted  to 
the  laboratory,  and  MS/MSD  samples.  Relative  percent  difference  is  calculated  between  the 
sample  pairs  and  compared  with  control  limit  acceptance  criteria.  The  data  quality  objectives  for 
precision  during  this  program  are  based  on  laboratory  established  control  limits,  which  are 
specific  to  each  analyte. 

2.  Accuracy 

Accuracy  is  a  quantitative  measure  of  the  bias  of  a  method  or  the  level  of  agreement 
between  a  measurement  and  a  known  true  value.  Laboratory  accuracy  will  be  evaluated  using  the 
results  for  MS/MSD,  and  LCS/LCSD  sample  analyses.  As  with  precision,  the  accuracy 
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objectives  for  the  data  are  based  on  laboratory  established  limits,  and  vary  with  the  specific 
analyte. 

3.  Representativeness 

Representativeness  is  a  qualitative  parameter  that  evaluates  whether  or  not  the  data 
represent  the  actual  environmental  conditions.  Representativeness  will  be  evaluated  by  analysis 
of  laboratory  method  and  equipment  blanks,  and  duplicate  or  replicate  samples.  Laboratory 
method  and  equipment  blanks  will  be  used  with  duplicates  or  replicates  to  evaluate  laboratory 
performance. 

Representativeness  is  also  evaluated  using  holding-time  criteria,  which  reflect  the  length 
of  time  that  a  sample  or  extract  remains  representative  of  the  environmental  conditions  after 
sample  collection.  Holding  time  are  compared  to  standard  method-specific  holding  times 
accepted  by  the  EPA.  All  holding  times  within  the  acceptance  criteria  are  considered 
representative.  Those  holding  times  outside  of  EPA  acceptance  criteria  are  qualitatively 
evaluated  to  determine  the  effect  on  sample  representativeness. 

4.  Comparability 

Comparability  is  a  qualitative  expression  of  the  confidence  with  which  one  data  set  can 
be  compared  to  another.  Comparability  is  maximized  through  the  use  of  standard  analytical 
methods  and  units  of  measurement. 

5.  Completeness 

Completeness  also  will  be  used  to  assess  the  data.  Completeness  is  expressed  as  a 
percentage  and  is  defined  as  the  number  of  valid  samples  relative  to  the  total  number  of  samples 
gathered  during  the  sampling  programs.  Completeness  will  be  calculated  using  the  following 
equation: 

Completeness  =  (Number  of  Valid  Samples)  /  (Total  Number  of  Samples)  x  100 
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XII.  CORRECTIVE  ACTIONS 


A.  FIELD  PROGRAxVIS 

The  field  staff  will  be  responsible  for  documenting  and  reporting  all  suspected  technical 
and  QA  non-conformances,  and  suspected  deficiencies  during  any  field  activity.  The  non¬ 
conformances  and/or  deficiencies  will  be  documented  in  the  field  log  book  and  reported  to  the 
ARA  Project  Manager.  If  the  problem  is  associated  with  field  measurements  or  sampling 
equipment,  the  field  staff  will  take  the  appropriate  steps  to  correct  the  problem.  Typical  field 
procedures  to  correct  problems  include  the  following: 

■  Repeating  the  measurement  to  check  for  error 

■  Making  sure  the  meters  or  instruments  are  adjusted  properly  for  the  ambient 
conditions,  such  as  temperature 

■  Checking  or  replacing  batteries 

■  Recharging  batteries 

■  Recalibrating  the  instruments 

■  Replacing  the  meters  or  instruments  used  to  measure  field  parameters 

■  Stopping  work  until  the  problem  is  corrected  (if  necessary). 

If  a  non-conformance  or  problem  requires  a  major  adjustment  to  the  field  procedures  as 
outlined  in  the  Work  Plan  (e.g.,  changing  sampling  methodology),  the  Project  Manager,  in 
conjunction  with  the  QC  Coordinator,  will  be  responsible  for  initiating  corrective  actions.  The 
Project  Manager  will  be  responsible  for  the  following: 

■  Evaluating  the  reported  non-conformance 

■  Controlling  additional  work  on  non-conforming  items 

■  Determining  the  appropriate  corrective  actions 

■  Maintaining  a  log  of  all  non-conformances  and  corrective  actions 

■  Ensuring  that  explanation  of  non-conformances  and  corrective  actions  is  included  in 
an  appendix  of  the  report  scheduled  for  this  investigation. 

The  ARA  Project  Manager  will  ensure  that  no  additional  work  that  is  dependent  on  the 
non-conforming  activity  is  performed  until  the  appropriate  corrective  actions  are  completed. 
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B.  LABORATORY  ANALYSIS 


Corrective  actions  are  required  whenever  unreliable  analytical  results  prevent  the  quality 
control  criteria  as  specified  by  the  method  or  this  QAPP  from  being  met.  The  corrective  action 
that  is  taken  depends  on  the  analysis  and  the  non-conformance. 

Corrective  actions  will  be  undertaken  if  one  of  the  following  occurs: 

■  QC  data  are  outside  the  acceptance  windows  for  precision  and  accuracy 

■  Blanks  contain  contaminants  above  acceptance  levels 

■  Undesirable  trends  are  detected  for  spike  recoveries  (or  spike  recoveries  are  outside 
the  QC  limits)  or  RPDs  between  duplicate  analyses  are  consistently  outside  QC  limits 

■  There  are  unusual  changes  of  detection  limits  during  analysis 

■  Deficiencies  are  detected  during  QA  audits 

■  Inquiries  concerning  data  quality  are  received  from  AL/EQA 

Corrective  actions  are  primarily  handled  at  the  bench  level  by  the  analyst  who  reviews  the 
sample  preparation  or  extraction  procedures,  and  performs  the  instrument  calibration  and 
analysis.  If  the  problem  persists  or  its  cause  cannot  be  identified,  the  matter  will  be  referred  to 
the  Laboratory  Manager  or  QC  Coordinator  for  further  investigation.  Once  resolved,  full 
documentation  of  the  corrective  action  procedure  will  be  filed  with  the  QC  Coordinator.  A 
summary  of  the  corrective  actions  will  be  included  in  the  report  submitted  to  AL/EQA. 

XIII.  QUALITY  ASSURANCE  REPORTS 

All  of  the  analytical  data  collected  during  the  investigation  will  be  presented  in  an 
appendix  to  the  Report  scheduled  for  this  investigation.  The  following  information  will  be 
included  in  the  report: 

■  Sampling  procedures  (planned  and  implemented,  problems,  and  corrective  actions) 

■  Analytical  procedures  and  detection  limits 

■  Analytical  data  (environmental  and  QC  sample  results) 

■  Results  of  the  data  quality  evaluation 

■  Conclusions  and  recommendations. 
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Attachment  A 


VOLATILE  ORGANIC  COMPOUND  ANALYSIS 
QUALITY  CONTROL  CRITERIA  FOR  LABORATORY  DATA  EVALUATION 


Analytical 

Spiking 

Spike 

Laboratory-Established  Control  Limits 

Method 

Compounds 

Concentration 

Accuracy 

Precision 

in  Water  (ng/l) 

Percent  Recovery  (%) 

(RPD  %) 

Matrix  Spike/Matrix  Spke  Duplicates 


VOCs,  SW8260  Matrix 

1, 1-Dichloroethane 

1 ,  2-Dichloroethene  (total) 

Trichloroethene 

1 ,  4-Dichlorobenzene 

Benzene 

Toluene 

o-)tylene 

Vinyl  chloride 

Laboratory  Control  Samples 
VOCs,  SW8260  Matrix 


1,  1-Dichloroethane 

10 

76-119 

#N/A 

1 ,  2-Dichloroethene  (total) 

10 

70-126 

#N/A 

Trichloroethene 

5 

80-121 

#N/A 

1,  4-Dichlorobenzene 

10 

81-119 

#N/A 

Benzene 

5 

78-116 

#N/A 

Toluene 

10 

80-114 

#N/A 

o-)tylene 

10 

81.-115 

#N/A 

Vinyl  chloride 

2 

14-135 

#N/A 

10 

75-124 

12 

10 

66-134 

25 

5 

78-131 

14 

10 

84-117 

12 

5 

75-125 

16 

10 

79-129 

13 

10 

83-115 

11 

2 

10-145 

29 
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ATTACHMENT  B 


US  EPA  METHODS 
8000A 
8021 
5021 
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METHOD  8000A 
GAS  CHROMATOGRAPHY 
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METHOD  8000A 


GAS  CHROMATOGRAPHY 


1.0  SCOPE  AND  APPLICATION 

1.1  Gas  chromatography  is  a  quantitative  analytical  technique  useful  for 

organic  compounds  capable  of  being  volatilized  without  being  decomposed  or 
chemically  rearranged.  Gas  chromatography  (GC),  also  known  as  vapor  phase 
chromatography  (VPC),  has  two  subcategories  distinguished  by:  gas-solid 

chromatography  (6SC),  and  gas-1 iquid  chromatography  (GLC)  or  gas-1 iquid  partition 
chromatography  (GLPC).  This  last  group  is  the  most  commonly  used,  distinguished 
by  type  of  column  adsorbent  or  packing. 

1.2  The  chromatographic  methods  are  recommended  for  use  only  by,  or  under 
the  close  supervision  of,  experienced  residue  analysts. 


2.0  SUMMARY  OF  METHOD 

2.1  Each  organic  analytical  method  that  follows  provides  a  recommended 
technique  for  extraction,  cleanup,  and  occasionally,  derivatization  of  the 
samples  to  be  analyzed.  Before  the  prepared  sample  is  introduced  into  the  GC, 
a  procedure  for  standardization  must  be  followed  to  determine  the  recovery  and 
the  limits  of  detection  for  the  analytes  of  interest.  Following  sample 
introduction  into  the  GC,  analysis  proceeds  with  a  comparison  of  sample  values 
with  standard  values.  Quantitative  analysis  is  achieved  through  integration  of 
peak  area  or  measurement  of  peak  height. 


3.0  INTERFERENCES 

3.1  Contamination  by  carryover  can  occur  whenever  high-concentration  and 
low-concentration  samples  are  sequentially  analyzed.  To  reduce  carryover,  the 
sample  syringe  or  purging  device  must  be  rinsed  out  between  samples  with  water 
or  solvent.  Whenever  an  unusually  concentrated  sample  is  encountered,  it  should 
be  followed  by  an  analysis  of  a  solvent  blank  or  of  water  to  check  for  cross 
contamination.  For  volatile  samples  containing  large  amounts  of  water-soluble 
materials,  suspended  solids,  high  boiling  compounds  or  high  organohalide 
concentrations,  it  may  be  necessary  to  wash  out  the  syringe  or  purging  device 
with  a  detergent  solution,  rinse  it  with  distilled  water,  and  then  dry  it  in  a 
105°C  oven  between  analyses. 


4.0  APPARATUS  AND  MATERIALS 

4.1  Gas  chromatograph  -  Analytical  system  complete  with  gas  chromatograph 
suitable  for  on-column  injections  and  all  required  accessories,  including 
detectors,  column  supplies,  recorder,  gases,  and  syringes.  A  data  system  for 
measuring  peak  height  and/or  peak  areas  is  recommended. 
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4.2  Gas  chromatographic  columns  - 
Other  packed  or  capillary  (open-tubul ar) 
of  Section  8.4  are  met. 


See  the  specific  determinative  method, 
columns  may  be  used  if  the  requirements 


5.0  REAGENTS 

5.1  See  the  specific  determinative  method  for  the  reagents  needed. 

6.0  SAMPLE  COLLECTION,  PRESERVATION,  AND  HANDLING 

Section  4  i**  ^  introductor*  -aterfal  to  this  chapter,  Organic  Analytes, 


7.0  PROCEDURE 


7.1  Extraction 
determinative  method. 


Adhere  to  those  procedures  specified  in  the  referring 


7.2  Cleanup  and  separation 
referring  determinative  method. 


-  Adhere  to  those  procedures  specified  in  the 


for 


7.3  The  recommended  gas  chromatographic  columns  and  operating  con 
the  instrument  are  specified  in  the  referring  determinative  method. 


conainons 


7.4  Calibration 


Establish  gas  chromatographic  operating  parameters  equivalent 
to  those  indicated  in  Section  7.0  of  the  determinative  method  of  interest. 
Prepare  cal  i  brat  ion  standards  using  the  procedures  indicated  in  Section  5.0 
of  the  determinative  method  of  interest.  Calibrate  the  chromatographic 
system  using  either  the  external  standard  technique  (Section  7.4.2)  or  the 
internal  standard  technique  (Section  7.4.3).  ' 


7.4.2  External  standard  calibration  procedure 

.  .  7-4-2-l  For  each  analyte  of  interest,  prepare  calibration 
standards  at  a  minimum  of  five  concentrations  by  adding  volumes  of 
one  or  more  stock  standards  to  a  volumetric  flask  and  diluting  to 
volume  with  an  appropriate  solvent.  One  of  the  external  standards 
should  be  at  a  concentration  near,  but  above,  the  method  detection 
limit.  The  other  concentrations  should  correspond  to  the  expected 
range  of  concentrations  found  in  real  samples  or  should  define  the 
working  range  of  the  detector. 


,  7. 4. 2. 2  Inject  each  calibration  standard  using  the  technique 
that  will  be  used  to  introduce  the  actual  samples  into  the  gas 
chromatograph  (e.g.  2-5  jiL  injections,  purge-and-trap,  etc.). 
Tabulate  peak  height  or  area  responses  against  the  mass  injected. 
The  results  can  be  used  to  prepare  a  calibration  curve  for  each 
analyte.  Alternatively,  for  samples  that  are  introduced  into  the 
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gas  chromatograph  using  a  syringe,  the  ratio  of  the  response  to  the 
amount  injected,  defined  as  the  calibration  factor  (CF),  can  be 
calculated  for  each  analyte  at  each  standard  concentration.  If  the 
percent  relative  standard  deviation  (%RSD)  of  the  calibration  factor 
is  less  than  20%  over  the  working  range,  linearity  through  the  origin 
can  be  assumed,  and  the  average  calibration  factor  can  be  used  in 
place  of  a  calibration  curve. 


Cal ibration  factor  = 


* 

_ Total  Area  of  Peak 

Mass  injected  (in  nanograms) 


*  For  multiresponse  pesticides/PCBs,  use  the  total  area  of 
all  peaks  used  for  quantitation. 


7. 4. 2. 3  The  working  calibration  curve  or  calibration  factor 
must  be  verified  on  each  working  day  by  the  injection  of  one  or  more 
calibration  standards.  The  frequency  of  verification  is  dependent 
on  the  detector.  Detectors,  such  as  the  electron  capture  detector, 
that  operate  in  the  sub-nanogram  range  are  more  susceptible  to 
changes  in  detector  response  caused  by  GC  column  and  sample  effects. 
Therefore,  more  frequent  verification  of  calibration  is  necessary. 
The  flame  ionization  detector  is  much  less  sensitive  and  requires 
less  frequent  verification.  If  the  response  for  any  analyte  varies 
from  the  predicted  response  by  more  than  +  15%,  a  new  calibration 
curve  must  be  prepared  for  that  analyte. 


R,  -  R2 

Percent  Difference  *  - xlOO 

R, 


where: 

R-,  *  Calibration  Factor  from  first  analysis. 

R2  =  Calibration  Factor  from  succeeding  analyses. 

7.4.3  Internal  standard  calibration  procedure 

7. 4. 3.1  To  use  this  approach,  the  analyst  must  select  one  or 
more  internal  standards  that  are  similar  in  analytical  behavior  to 
the  compounds  of  interest.  The  analyst  must  further  demonstrate  that 
the  measurement  of  the  internal  standard  is  not  affected  by  method 
or  matrix  interferences.  Due  to  these  limitations,  no  internal 
standard  applicable  to  all  samples  can  be  suggested. 

7 .4.3.2  Prepare  calibration  standards  at  a  minimum  of  five 
concentrations  for  each  analyte  of  interest  by  adding  volumes  of  one 
or  more  stock  standards  to  a  volumetric  flask.  To  each  calibration 
standard,  add  a  known  constant  amount  of  one  or  more  internal 
standards  and  dilute  to  volume  with  an  appropriate  solvent.  One  of 
the  standards  should  be  at  a  concentration  near,  but  above,  the 
method  detection  limit.  The  other  concentrations  should  correspond 
to  the  expected  range  of  concentrations  found  in  real  samples  or 
should  define  the  working  range  of  the  detector. 
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7. 4. 3. 3  Inject  each  calibration  standard  using  the  sa.... 
introduction  technique  that  will  be  applied  to  the  actual  samples 
(e.g.  2  to  5  mL  injection,  purge-and-trap,  etc.).  Tabulate  the 
peak  height  or  area  responses  against  the  concentration  of  each 
compound  and  internal  standard.  Calculate  response  factors  (RF) 
for  each  compound  as  follows: 

RF  -  (AsC.ls)/(AtJCJ 
where: 

As  =  Response  for  the  analyte  to  be  measured. 

A*=  Response  for  the  internal  standard. 

C14=  Concentration  of  the  internal  standard,  /xg/L. 

Cs  =  Concentration  of  the  analyte  to  be  measured,  ^tg/L . 

If  the  RF  value  over  the  working  range  is  constant  (<  20%  RSD) ,  the 
RF  can  be  assumed  to  be  invariant,  and  the  average  RF  can  be  used 
for  calculations.  Alternatively,  the  results  can  be  used  to  plot 
a  calibration  curve  of  response  ratios,  versus  RF. 

7.4.3. 4  The  working  calibration  curve  or  RF  must  be  verified 
on  each  working  day  by  the  measurement  of  one  or  more  calibration 
standards.  The  frequency  of  verification  is  dependent  on  the 
detector.  Detectors,  such  as  the  electron  capture  detector,  that 
operate  in  the  sub-nanogram  range  are  more  susceptible  to  changes 
in  detector  response  caused  by  GC  column  and  sample  effects. 
Therefore,  more  frequent  verification  of  calibration  is  necessary. 
The  flame  ionization  detector  is  much  less  sensitive  and  requires 
less  frequent  verification.  If  the  response  for  any  analyte  varies 
from  the  predicted  response  by  more  than  +  15%,  a  new  calibration 
curve  must  be  prepared  for  that  compound.  For  methods  8010,  8020, 
and  8030,  see  Table  3  in  each  method  for  calibration  and  quality 
control  acceptance  criteria. 

7.5  Retention  time  windows 

7.5.1  Before  establishing  windows,  make  sure  the  GC  system  is  within 
optimum  operating  conditions.  Hake  three  injections  of  all  single 
component  standard  mixtures  and  multiresponse  products  (i.e.  PCBs) 
throughout  the  course  of  a  72  hour  period.  Serial  injections  over  less 
than  a  72  hour  period  result  in  retention  time  windows  that  are  too  tight. 

7.5.2  Calculate  the  standard  deviation  of  the  three  absolute 
retention  times  for  each  single  component  standard.  For  multiresponse 
products,  choose  one  major  peak  from  the  envelope  and  calculate  the 
standard  deviation  of  the  three  retention  times  for  that  peak.  The  peak 
chosen  should  be  fairly  immune  to  losses  due  to  degradation  and  weathering 
in  samples. 
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7.5.2. 1  Plus  or  minus  three  times  the  standard  deviation  of 
the  absolute  retention  times  for  each  standard  will  be  used  to  define 
the  retention  time  window;  however,  the  experience  of  the  analyst 
should  weigh  heavily  in  the  interpretation  of  chromatograms.  For 
multiresponse  analytes  (i.e.  PCBs),  the  analyst  should  use  the 
retention  time  window,  but  should  primarily  rely  on  pattern 
recognition. 

7. 5. 2. 2  In  those  cases  where  the  standard  deviation  for  a 
particular  standard  is  zero,  the  laboratory  must  substitute  the 
standard  deviation  of  a  close  eluting,  similar  compound  to  develop 
a  valid  retention  time  window. 

7.5.3  The  laboratory  must  calculate  retention  time  windows  for  each 
standard  on  each  GC  column  and  whenever  a  new  GC  column  is  installed.  The 
data  must  be  retained  by  the  laboratory. 

7.6  Gas  chromatographic  analysis 

7.6.1  Introduction  of  organic  compounds  into  the  gas  chromatograph 
varies  depending  on  the  volatility  of  the  compound.  Volatile  organics  are 
primarily  introduced  by  purge-and-trap  (Method  5030).  However,  there  are 
limited  applications  (in  Method  5030)  where  direct  injection  is  acceptable. 
Use  of  Method  3810  or  3820  as  a  screening  technique  for  volatile  organic 
analysis  may  be  valuable  with  some  sample  matrices  to  prevent  overloading 
and  contamination  of  the  GC  systems.  Semi  volatile  organics  are  introduced 
by  direct  injection. 

7.6.2  The  appropriate  detector(s)  is  given  in  the  specific  method. 

7.6.3  Samples  are  analyzed  in  a  set  referred  to  as  an  analysis 
sequence.  The  sequence  begins  with  instrument  calibration  followed  by 
sample  extracts  interspersed  with  multi -concentration  calibration 
standards.  The  sequence  ends  when  the  set  of  samples  has  been  injected 
or  when  qualitative  and/or  quantitative  QC  criteria  are  exceeded. 

7.6.4  Direct  Injection  -  Inject  2-5  /xL  of  the  sample  extract  using 
the  solvent  flush  technique,  if  the  extract  is  manually  injected.  Smaller 
volumes  (1.0  ^L)  can  be  injected,  and  the  solvent  flush  technique  is  not 
required,  if  automatic  devices  are  employed.  Record  the  volume  injected 
to  the  nearest  0.05  /xL  and  the  resulting  peak  size  in  area  units  or  peak 
height. 


7.6.5  If  the  responses  exceed  the  linear  range  of  the  system,  dilute 
the  extract  and  reanalyze.  It  is  recommended  that  extracts  be  diluted  so 
that  all  peaks  are  on. scale.  Overlapping  peaks  are  not  always  evident  when 
peaks  are  off  scale.  Computer  reproduction  of  chromatograms,  manipulated 
to  ensure  all  peaks  are  on  scale  over  a  100-fold  range,  are  acceptable  if 
linearity  is  demonstrated.  Peak  height  measurements  are  recommended  over 
peak  area  integration  when  overlapping  peaks  cause  errors  in  area 
integration. 
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7.6.6  If  peak  detection  is  prevented  by  the 
interferences,  further  cleanup  is  required. 


presence 


of 


7.6.7  Examples  of  chromatograms  for  the  compounds 
frequently  available  in  the  referring  analytical  method. 


of  interest  are 


7.6.8  Calibrate  the  system  immediately  prior  to  conducting  any 
analyses  (see  Section  7.4)  A  mid-concentration  standard  must  also  be 
injected  at  intervals  specified  in  the  method  and  at  the  end  of  the 
analysis  sequence.  The  calibration  factor  for  each  analyte  to  be 
quantitated,  must  not  exceed  a  15%  difference  when  compared  to  the  initial 
standard  of  the  analysis  sequence.  When  this  criteria  is  exceeded,  inspect 
the  GC  system  to  determine  the  cause  and  perform  whatever  maintenance  is 
necessary  (see  Section  7.7)  before  recalibrating  and  proceeding  with  sample 
analysis.  All  samples  that  were  injected  after  the  standard  exceeding  the 
criteria  must  be  reinjected,  if  the  initial  analysis  indicated  the  presence 
of  the  specific  target  analytes  that  exceeded  the  criteria. 


7.6.9  Establish  daily  retention  time  windows  for  each  analyte. 
Use  the  absolute  retention  time  for  each  analyte  from  Section  7.6.8  as 
the  midpoint  of  the  window  for  that  day.  The  daily  retention  time  window 
equal s  the  midpoint  +  three  times  the  standard  deviation  determined  in 
Section  7.5. 


7. 6. 9.1  Tentative  identification  of  an  analyte  occurs  when 
apeak  from  a  sample  extract  falls  within  the  daily  retention  time 
window.  Normally,  confirmation  is  required:  on  a  second  GC  column, 
by  GC/MS  if  concentration  permits,  or  by  other  recognized 
confirmation  techniques.  Confirmation  may  not  be  necessary  if  the 
composition  of  the  sample  matrix  is  well  established  by  prior 
analyses. 

7. 6. 9. 2  Validation  of  GC  system  qualitative  performance: 
Use  the  mid-concentration  standards  interspersed  throughout  the 
analysis  sequence  (Section  7.6.8)  to  evaluate  this  criterion.  If 
any  of  the  standards  fall  outside  their  daily  retention  time  window, 
the  system  is  out  of  control.  Determine  the  cause  of  the  problem 
and  correct  it -(see  Section  7.7). 

7.7  Suggested  chromatography  system  maintenance  -  Corrective  measures  may 
require  any  one  or  more  of  the  following  remedial  actions. 

7.7.1  Packed  columns  -  For  instruments  with  injection  port  traps, 
replace  the  demister  trap,  clean,  and  deactivate  the  glass  injection  port 
insert  or  replace  with  a  cleaned  and  deactivated  insert.  Inspect  the 
injection  end  of  the  column  and  remove  any  foreign  material  (broken  glass 
from  the  rim  of  the  column  or  pieces  of  septa).  Replace  the  glass  wool 
with  fresh  deactivated  glass  wool.  Also,  it  may  be  necessary  to  remove 
the  first  few  millimeters  of  the  packing  material  if  any  discoloration  is 
noted,  also  swab  out  the  inside  walls  of  the  column  if  any  residue  is 
noted.  If  these  procedures  fail  to  eliminate  the  degradation  problem,  it 
may  be  necessary  to  deactivate  the  metal  injector  body  (described  in 
Section  7.7.3)  and/or  repack/replace  the  column. 
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7.7.2  Capillary  columns  -  Clean  and  deactivate  the  glass  injection 
port  insert  or  replace  with  a  cleaned  and  deactivated  insert.  Break  off 
the  first  few  inches,  up  to  one  foot,  of  the  injection  port  side  of  the 
column.  Remove  the  column  and  solvent  backflush  according  to  the 
manufacturer's  instructions.  If  these  procedures  fail  to  eliminate  the 
degradation  problem,  it  may  be  necessary  to  deactivate  the  metal  injector 
body  and/or  replace  the  column. 

7.7.3  Metal  injector  body  -  Turn  off  the  oven  and  remove  the 
analytical  column  when  the  oven  has  cooled.  Remove  the  glass  injection 
port  insert  (instruments  with  off-column  injection  or  Grob).  Lower  the 
injection  port  temperature  to  room  temperature.  Inspect  the  injection 
port  and  remove  any  noticeable  foreign  material. 

7.7.3. 1  Place  a  beaker  beneath  the  injector  port  inside  the 
GC  oven.  Using  a  wash  bottle,  serially  rinse  the  entire  inside  of 
the  injector  port  with  acetone  and  then  toluene;  catching  the  rinsate 
in  the  beaker. 

7. 7. 3. 2  Prepare  a  solution  of  deactivating  agent  (Sylon-CT 
or  equivalent)  following  manufacturer' s  directions.  After  all  metal 
surfaces  inside  the  injector  body  have  been  thoroughly  coated  with 
the  deactivation  solution,  serially  rinse  the  injector  body  with 
toluene,  methanol,  acetone,  and  hexane.  Reassemble  the  injector  and 
replace  the  GC  column. 

7.8  Calculations 

7.8.1  External  standard  calibration  -  The  concentration  of  each 
analyte  in  the  sample  may  be  determined  by  calculating  the  amount  of 
standard  purged  or  injected,  from  the  peak  response,  using  the  calibration 
curve  or  the  calibration  factor  determined  in  Section  7.4.2.  The 
concentration  of  a  specific  analyte  is  calculated  as  follows: 

Aqueous  samples 

Concentration  (jig/L)  =  [ (AJ (A) (VJ (D) ]/[ (AJ (V,) (VJ] 
where : 

A,  «=  Response  for  the  analyte  in  the  sample,  units  may  be  in  area 
counts  or  peak  height. 

A  =  Amount  of  standard  injected  or  purged,  ng. 

As  =  Response  for  the  external  standard,  units  same  as  for  A,. 

Vj  =  Volume  of  extract  injected,  /iL.  For  purge-and-trap  analysis, 
V;  is  not  applicable  and  therefore  =  1. 

D  ■  Dilution  factor,  if  dilution  was  made  on  the  sample  prior  to 
analysis.  If  no  dilution  was  made,  D  =  1,  dimensionless. 
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V,  - 


Volume  of  total  extract,  jxL.  For  purge-and-trap 
V,  is  not  applicable  and  therefore  ■  1. 


analysis, 


Volume  of  sample  extracted  or  purged,  ml. 


Nonaaueous  samples 

Concentration  (jig/Kg)  -  [(A.)(A)(V,)(D)]/[(AS)(V,)(W)] 
where: 


W 


Weight  of  sample  extracted  or  purged,  g. 
dry  weight  may  be  used,  depending 
applications  of  the  data. 


The  wet  weight  or 
upon  the  specific 


A, i  A,,  A,  V„  D, 
samples. 


and  V,  have  the  same  definition  as  for  aqueous 


,  7.8.2  Internal  standard  calibration  -  For  each  analyte  of  interest, 

the  concentration  of  that  analyte  in  the  sample  is  calculated  as  follows: 


Aqueous  samples 

Concentration  (jig/L)  =  [(A,)(Cis)(D)]/[(Als)(RF)(Vt)] 
where: 

A,  «  Response  of  the  analyte  being  measured,  units  may  be  in  area 
counts  or  peak  height. 

C1S-  Amount  of  internal  standard  added  to  extract  or  volume  purqed 
ng.  r  3  ’ 

D  *  Dilution  factor,  if  a  dilution  was  made  on  the  sample  prior 
to  analysis.  If  no  dilution  was  made,  D  ■  1,  dimensionless. 

A,s=  Response  of  the  internal  standard,  units  same  as  A,. 

RF  =  Response  factor  for  analyte,  as  determined  in  Section  7. 4. 3. 3. 

V,  *  Volume  of  water  extracted  or  purged,  ml. 

Nonaqueous  samples 

Concentration  (^g/Kg)  =  [(AJ(C1S)(D)]/[(A1S)(RF)  (WJ] 
where: 
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W,  -  Weight  of  sample  extracted,  g.  Either  a  dry  weight  or  wet 
weight  may  be  used,  depending  upon  the  specific  application 
of  the  data. 

A*>  Cls,  D,  A(l,  and  RF  have  the  same  definition  as  for  aqueous 
samples . 


8.0  QUALITY  CONTROL 

8.1  Refer  to  Chapter  One  for  specific  quality  control  procedures. 

8.2  The  experience  of  the  analyst  in  performing  gas  chromatography  is 
invaluable  to  the  success  of  the  methods. 

8.2.1  Each  day  that  analysis  is  performed,  the  daily  calibration 
sample  should  be  evaluated  to  determine  if  the  chromatographic  system  is 
operating  properly.  Questions  that  should  be  asked  are:  Do  the  peaks 
look  normal?;  Is  the  response  obtained  comparable  to  the  response  from 
previous  calibrations?  Careful  examination  of  the  standard  chromatogram 
can  indicate  whether  the  column  is  still  good,  the  injector  is  leaking, 
the  injector  septum  needs  replacing,  etc.  If  any  changes  are  made  to  the 
system  (e.g.  column  changed),  recalibration  of  the  system  must  take  place. 

8.2.2  The  performance  of  the  entire  analytical  system  should  be 
checked  daily,  using  data  gathered  from  analyses  of  blanks,  standards, 
and  replicate  samples.  Significant  peak  tailing  must  be  corrected. 
Tailing  problems  are  generally  traceable  to  active  sites  on  the  GC  column 
or  to  the  detector  operation. 

8.2.3  The  precision  between  replicate  analyses  of  standards  and 
check  samples  should  be  evaluated.  A  properly  operating  system  should 
perform  with  an  average  relative  standard  deviation  of  less  than  10%. 
Poor  precision  is  generally  traceable  to  pneumatic  leaks,  especially  at 
the  injection  port. 

8.3  Required  instrument  QC 

8.3.1  Section  7.4  requires  that  the  %RSD  vary  by  <  20%  when 
comparing  calibration  factors  to  determine  if  a  five  point  calibration 
curve  is  linear. 

8.3.2  Section  7.4  sets  a  limit  of  +  15%  difference  when  comparing 
daily  response  of  a  given  analyte  versus  the  initial  response.  If  the 
limit  is  exceeded,  a  new  standard  curve  must  be  prepared. 

.  ,  8-3-3  Section  7.5  requires  the  establishment  of  retention  time 
windows. 

8.3.4  Section  7.6.8  sets  a  limit  of  +  15%  difference  when  comparing 
the  initial  response  of  a  given  analyte  versus  any  succeeding  standards 
analyzed  during  an  analysis  sequence. 
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8.3.5  Section  7. 6.9.2  requires  that  all  succeeding  standards  in  an 
analysis  sequence  must  fall  within  the  daily  retention  time  window 
established  by  the  first  standard  of  the  sequence. 

.  ®*4  T°  establish  the  ability  to  generate  data  of  acceptable  bias  and 
precision,  the  analyst  must  perform  the  following  operations: 

8.4.1  A  quality  control  (QC)  check  sample  concentrate  is  required 
containing  each  analyte  of  interest.  The  QC  check  sample  concentrate  may 
be  prepared  from  pure  standard  materials,  or  purchased  as  certified 
solutions.  If  prepared  by  the  laboratory,  the  QC  check  sample  concentrate 
must  be  made  using  stock  standards  prepared  independently  from  those  used 
for  cal ibration. 

8. 4. 1.1  The  concentration  of  the  QC  check  sample  concentrate 
is  highly  dependent  upon  the  analytes  being  investigated.  Therefore, 
refer  to  Method  3500,  Section  8.0  for  the  required  concentration  of 
the  QC  check  sample  concentrate. 

8.4.2  Preparation  of  QC  check  samples 

8.4.2. 1  Volatile  organic  analytes  -  Prepare  the  QC  check 
sample  by  adding  200  jjL  of  the  QC  check  sample  concentrate  (Section 
8.4.1)  to  100  mL  of  water. 

8. 4. 2. 2  Semivolatile  organic  analytes  -  Prepare  the  QC  check 
sample  by  adding  1.0  ml  of  the  QC  check  sample  concentrate  (Section 
8.4.1)  to  each  of  four  1  L  aliquots  of  water. 

8.4.3  Analyze  replicate  aliquots  (at  least  four)  of  the  well  mixed 
QC  check  sample  by  the  same  procedures  used  to  analyze  actual  samples 
(Section  7.0  of  each  of  the  methods).  For  volatile  organics,  the 
preparation/analysis  process  is  purge-and-trap/gas  chromatography,  or 
direct  injection/gas  chromatography .  For  semivolatile  organics,  the  QC 
check  samples  must  undergo  solvent  extraction  (see  Method  3500)  prior  to 
chromatographic  analysis. 

8.4.4  Calculate  the  average  recovery  (x)  in  n g/L,  and  the  standard 
deviation  of  the  recovery  (s)  in  fj. g/L,  for  each  analyte  of  interest  using 
the  four  results. 

8.4.5  For  each  analyte  compare  s  and  x  with  the  corresponding 
acceptance  criteria  for  precision  and  accuracy,  respectively,  given  in 
the  QC  Acceptance  Criteria  Table  at  the  end  of  each  of  the  determinative 
methods.  If  s  and  x  for  all  analytes  of  interest  meet  the  acceptance 
criteria,  the  system  performance  is  acceptable  and  analysis  of  actual 
samples  can  begj_n.  If  any  individual  s  exceeds  the  precision  limit  or 
any  individual  x  falls  outside  the  range  for  accuracy,  then  the  system 
performance  is  unacceptable  for  that  analyte. 

NOTE:  The  large  number  of  analytes  in  each  of  the  QC  Acceptance  Criteria  Tables 
present  a  substantial  probability  that  one  or  more  will  fail  at  least  one 
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of  the  acceptance  criteria  when  all  analytes  of  a  given  method  are 
determined. 


8.4.6  When  one  or  more  of  the  analytes  tested  fail  at  least  one  of 
the  acceptance  criteria,  the  analyst  must  proceed  according  to  Section 

8. 4. 6.1  or  8. 4. 6. 2. 


8. 4. 6.1  Locate  and  correct  the  source  of  the  problem  and 
repeat  the  test  for  all  analytes  of  interest  beginning  with 
Section  8.4.2. 

8. 4. 6. 2  Beginning  with  Section  8.4.2,  repeat  the  test  only 
for  those  analytes  that  failed  to  meet  criteria.  Repeated  failure, 
however,  will  confirm  a  general  problem  with  the  measurement  system. 
If  this  occurs,  locate  and  correct  the  source  of  the  problem  and 
repeat  the  test  for  all  compounds  of  interest  beginning  with 
Section  8.4.2. 


8.5 

the  matrix 
spike  and 
analytical 


The  laboratory  must  have  procedures  for  documenting  the  effect  of 
on  method  performance,  including  the  analysis  of  at  least  one  matrix 
batch1*  006  ma^r^x  duplicate  or  one  matrix  spike  duplicate  per 


8.5  1  The  concentration  of  the  spike  in  the  sample  should  be 
determined  as  follows: 


8.5. 1 . 1  If,  as  in  compliance  monitoring,  the  concentration 
of  a  specific  analyte  in  the  sample  is  being  checked  against  a 
regulatory  concentration  limit,  the  spike  should  be  at  that  limit, 
or  1  to  5  times  higher  than  the  background  concentration  determined 
in  Section  8.5.2,  whichever  concentration  would  be  larger. 


8. 5. 1.2  If  the  concentration  of  a  specific  analyte  in  a  water 
samplers  not  being  checked  against  a  limit  specific  to  that  analyte, 
the  spike  should  be  at  the  same  concentration  as  the  QC  reference 
sample  (Section  8.4.2)  or  1  to  5  times  higher  than  the  background 
concentration  determined  in  Section  8.5.2,  whichever  concentration 
would  be  larger.-  For  other  matrices,  the  recommended  spiking 
concentration  is  20  times  the  estimated  quantitation  limit  (EQL). 


8.5. 1.3  For  semivolatile  organics,  it  may  not  be  possible  to 
determine  the  background  concentrations  prior  to  spiking  (e  g 
maximum  holding  times  will  be  exceeded).  If  this  is  the  case,  the 
spike  concentration  should  be  (1)  the  regulatory  concentration  limit, 
if  any,  or  if  none  (2)  the  larger  of  either  5  times  higher  than  the 
expected  background  concentration  or  the  QC  reference  sample 
concentration  (Section  8.4.2).  For  other  matrices,  the  recommended 
spiking  concentration  is  20  times  the  EQL. 


8.5.2  Analyze  one  unspiked  and  one  spiked  sample 
etermine  percent  recovery  of  each  of  the  spiked  compounds. 


aliquot  to 


8.5.2. 1  Volatile  organics  -  Analyze  one  5  mL  sample  aliquot 
to  determine  the  background  concentration  of  each  analyte.  If 
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ne^ssary  prepay  a  new  QC  reference  sample  concentrate 
(Section  8.4. 1)  appropriate  for  the  background  concentration  in  the 
sample.  Spike  a  second  5  ml  sample  aliquot  with  10  jiL  of  the  QC 
reference  sample  concentrate  and  analyze  it  to  determine  the 

recovery3^)  5piki"s  °f  each  analyU-  Calculate  each  percent 


r.R  -  100  (x.  -  xj/  K, 


where:  x,  =  measured  value 

x„  =  measured  value 
K  -  known  value  of 


for  spiked  sample, 
for  unspiked  sample,  and 
the  spike  in  the  sample. 


,  e.  8;5'r'?  Semivolatile  organics  -  Analyze  one  sample  aliquot 
(extract  of  1  L  sample)  to  determine  the  background  concentration 
of  each  analyte.  If  necessary,  prepare  a  new  QC  reference  sample 
concentrate  (Section  8.4.1)  appropriate  for  the  background 
concentration  in  the  sample.  Spike  a  second  1  L  sample  aliquot  with 
1.0  mL  of  the  QC  reference  sample  concentrate  and  analyze  it  to 
determine  the  concentration  after  spiking  of  each  analyte.  Calculate 
each  percent  recovery  according  to  the  calculation  in  Section 
8 . 5 . 2 . 1 . 


.  8,5.;3L  cPmPare  the  percent  recovery  (%R)  for  each  analyte  in  a  water 
sample  with  the  corresponding  criteria  presented  in  the  QC  Acceptance 
Criteria  Table  found  at  the  end  of  each  of  the  determinative  methods. 
These  acceptance  criteria  were  calculated  to  include  an  allowance  for  error 
in  measurement  of  both  the  background  and  spike  concentrations,  assuming 
a  spike  to  background  ratio  of  5:1.  This  error  will  be  accounted  for  to 
the  extent  that  the  analyst's  spike  to  background  ratio  approaches  5:1. 
If  spiking  was  performed  at  a  concentration  lower  than  the  QC  reference 
sample  concentration  (Section  8.4.2),  the  analyst  must  use  either  the  QC 
acceptance  criteria  presented  in  the  Tables,  or  optional  QC  acceptance 
criteria  calculated  for  the  specific  spike  concentration.  To  calculate 
optional  acceptance  criteria  for  the  recovery  of  an  analyte:  (1)  Calculate 
accuracy  (x  )  using  the  equation  found  in  the  Method  Accuracy  and  Precision 
as  a  Function  of  Concentration  Table  (appears  at  the  end  of  each 
determinative  method),  substituting  the  spike  concentration  (T)  for  C;  (2) 
calculate. overall  precision  (S')  using  the  equation  in  the  same  Table, 
substituting  x'  for  x;  (3)  calculate  the  range  for  recovery  at  the  spike 
concentration  as  (lOOx'/T)  +  2.44(100S'/T)%. 

8.5.4  If  any  individual  7.R  falls  outside  the  designated  range  for 
recovery,  that  analyte  has  failed  the  acceptance  criteria.  A  check 
standard  containing  each  analyte  that  failed  the  criteria  must  be  analyzed 
as  described  in  Section  8.6. 

8.6.  If  any  analyte  in  a  water  sample  fails  the  acceptance  criteria  for 
recovery  in  Section  8.5,  a  QC  reference  standard  containing  each  analyte  that 
failed  must  be  prepared  and  analyzed. 

NOTE:  The  frequency  for  the  required  analysis  of  a  QC  reference  standard  will 
depend  upon  the  number  of  analytes  being  simultaneously  tested,  the 
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complexity  of  the  sample  matrix,  and  the  performance  of  the  laboratory. 
If  the  entire  list  of  analytes  given  in  a  method  must  be  measured  in  the 
sample  in  Section  8.5,  the  probability  that  the  analysis  of  a  QC  check 
standard  will  be  required  is  high.  In  this  case,  the  QC  check  standard 
should  be  routinely  analyzed  with  the  spiked  sample. 

8.6.1  Preparation  of  the  QC  check  sample  -  For  volatile  organics, 
add  10  nl  of  the  QC  check  sample  concentrate  (Section  8.4.1)  to  5  mL  of 
water.  For  semivolatile  organics,  add  1.0  ml  of  the  QC  check  sample 
concentrate  (Section  8.4.1)  to  1  L  of  water.  The  QC  check  sample  needs 
only  to  contain  the  analytes  that  failed  criteria  in  the  test  in  Section 
8.5.  Prepare  the  QC  check  sample  for  analysis  following  the  guidelines 
given  in  Method  3500  (e.g.  purge-and-trap,  extraction,  etc.). 

8.6.2  Analyze  the  QC  check  sample  to  determine  the  concentration 
measured  of  each  analyte.  Calculate  each  percent  recovery  (%R)  as 

%R  =  100  (x/T), 

where:  x,  »  measured  value  for  reference  value, 

T  »  true  value  of  the  standard  concentration. 

8.6.3  Compare  the  percent  recovery  (%R)  for  each  analyte  with  the 
corresponding  QC  acceptance  criteria  found  in  the  appropriate  Table  in 
each  of  the  methods.  Only  analytes  that  failed  the  test  in  Section  8.5 
need  to  be  compared  with  these  criteria.  If  the  recovery  of  any  such 
analyte  falls  outside  the  designated  range,  the  laboratory  performance 
for  that  analyte  is  judged  to  be  out  of  control,  and  the  problem  must  be 
immediately  identified  and  corrected. 

8.7  Procedures  for  determination  of  acceptable  bias  and  precision 

8.7.1  For  aqueous  and  soil  matrices,  these  laboratory  established 
surrogate  control  limits  should,  if  applicable,  be  compared  with  the 
control  limits  presented  in  Methods  8240  and  8270.  The  limits  given  in 
these  methods  are  multi -laboratory  performance  based  limits  for  soil  and 
aqueous  samples,  and  therefore,  the  established  single-laboratory  limits 
must  fall  within  those  given  for  these  matrices. 

8.7.2  If  recovery  is  not  within  limits,  the  following  are  required. 

8.7.2. 1  Check  to  be  sure  that  there  are  no  errors  in  the 
calculations,  surrogate  solutions  or  internal  standards.  If  errors 
are  found,  recalculate  the  data  accordingly. 

8. 7. 2. 2  Check  instrument  performance.  If  an  instrument 
performance  problem  is  identified,  correct  the  problem  and  re-analyze 
the  extract. 

8. 7. 2. 3  If  no  problem  is  found,  re-extract  and  re-analyze~vthe 
sample. 
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METHOD  8021 


HAL  OGENATED  AND  AROMATIC  VOLATILES  BY  GAS  CHROMATOGRAPHY  USING 
FI  FCTRQLYTIC  CONDUCTIVITY  AND  PHOTO IONIZATION  DETECTORS 
TN  SERIES:  CAPILLARY  TECHNIQUE 


1.0  SCOPE  AND  APPLICATION 

1.1  Method  8021  is  used  to  determine  volatile  organic  compounds  in  a 
variety  of  solid  waste  matrices.  This  method  is  applicable  to  nearly  all  types 
of  samples,  regardless  of  water  content,  including  ground  water,  aqueous  sludges, 
caustic  liquors,  acid  liquors,  waste  solvents,  oily  wastes,  mousses,  tars, 
fibrous  wastes,  polymeric  emulsions,  filter  cakes,  spent  carbons,  spent 
catalysts,  soils,  and  sediments.  The  following  compounds  can  be  determined  by 
this  method: 


Analyte 

CAS  No.1 

ADDroDriate  Techniaue 

Direct 

Purge-and-Trap  Injection 

Benzene 

71-43-2 

b 

b 

Bromobenzene 

108-86-1 

b 

b 

Bromochl oromethane 

74-97-5 

b 

b 

Bromod i chi  oromethane 

75-27-4 

b 

b 

Bromoform 

75-25-2 

b 

b 

Bromomethane 

74-83-9 

b 

b 

n-Butylbenzene 

104-51-8 

b 

b 

sec-Butyl benzene 

135-98-8 

b 

b 

tert-Butylbenzene 

98-06-6 

b 

b 

Carbon  tetrachloride 

56-23-5 

b 

b 

Chi orobenzene 

108-90-7 

b 

b 

Chi orodi bromomethane 

124-48-1 

b 

b 

Chi oroethane 

75-00-3 

b 

b 

Chloroform 

67-66-3 

b 

b 

Chi oromethane 

74-87-3 

b 

b 

2-Chlorotoluene 

95-49-8 

b 

b 

4-Chlorotoluene 

106-43-4 

b 

b 

l,2-Dibromo-3-chloropropane 

96-12-8 

PP 

b 

1 ,2-Dibromoethane 

106-93-4 

b 

b 

Di bromomethane 

74-95-3 

b 

b 

1 , 2-Dichl orobenzene 

95-50-1 

b 

b 

1 ,3-Dichlorobenzene 

541-73-1 

b 

b 

1 ,4-Dichlorobenzene 

106-46-7 

b 

b 

Diehl orodi fl uoromethane 

75-71-8 

b 

b 

1 , 1-Dichloroethane 

75-34-3 

b 

b 

1 ,2-Dichloroethane 

107-06-2 

b 

b 

1 , 1 -Diehl oroethene 

75-35-4 

b 

b 

cis-1 , 2-Dichl oroethene 

156-59-4 

b 

b 

trans-1 ,2 -Diehl oroethene 

156-60-5 

b 

b 
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Analyte 


CAS  No.* 


Appropriate  Technique 
Direct 

Purge-and-Trap  Injection 


1 ,2-Dichloropropane 

78-87-5 

1,3-Dichloropropane 

142-28-9 

2, 2-Dichloropropane 

590-20-7 

1 , 1-Dichloropropene 

563-58-6 

cis-1 ,3-dichloropropene 

10061-01-5 

trans- 1 ,3-dichl oropropene 

10061-02-6 

Ethylbenzene 

100-41-4 

Hexachl orobutadiene 

87-68-3 

Isopropylbenzene 

98-82-8 

p-Isopropyltoluene 

99-87-6 

Methylene  chloride 

75-09-2 

Naphthal ene 

91-20-3 

n-Propyl benzene 

103-65-1 

Styrene 

100-42-5 

1,1,1 , 2-Tetrachl oroethane 

630-20-6 

1 , 1 , 2, 2-Tetrachl oroethane 

79-34-5 

Tetrachloroethene 

127-18-4 

To! uene 

108-88-3 

1 , 2, 3-Tri chlorobenzene 

87-61-6 

1 , 2, 4 -Tri chlorobenzene 

120-82-1 

1,1,1-Trichloroethane 

71-55-6 

1 , 1 ,2 -Tri chi oroethane 

79-00-5 

Trichloroethene 

79-01-6 

Trichlorofl uoromethane 

75-69-4 

1 ,2,3-Trichloropropane 

96-18-4 

1 , 2, 4-Tri methyl  benzene 

95-63-6 

1 , 3, 5-Trimethyl  benzene 

108-67-8 

Vinyl  chloride 

75-01-4 

o-Xyl ene 

95-47-6 

m-Xylene 

108-38-3 

p-Xylene 

106-42-3 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 


a  Chemical  Abstract  Services  Registry  Number, 
b  Adequate  response  by  this  technique, 
pp  Poor  purging  efficiency  resulting  in  high  EQLs. 
i  Inappropriate  technique  for  this  analyte, 
pc  Poor  chromatographic  behavior. 


b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 


1.2  Method  detection  limits  (MDLs)  are  compound  dependent  and  vary  with 
purging  efficiency  and  concentration.  The  MDLs  for  selected  analytes  are 
presented  in  Table  1.  The  applicable  concentration  range  of  this  method  is 
compound  and  instrument  dependent  but  is  approximately  0.1  to  200  ^ig/L. 
Analytes  that  are  inefficiently  purged  from  water  will  not  be  detected  when 
present  at  low  concentrations,  but  they  can  be  measured  with  acceptable  accuracy 
and  precision  when  present  in  sufficient  amounts.  Determination  of  some 
structural  isomers  (i.e.  xylenes)  may  be  hampered  by  coelution. 
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•  -i'3-.  The  estlmated  quantitation  limit  (EQL)  of  Method  8021  for  an 

individual  compound  is  approximately  1  -^g/Kg  (wet  weight)  for  soil/sediment 
samples  0  1  mg/Kg  (wet  weight)  for  wastes,  and  1  nq/l  for  ground  water  (see 
Table  3).  EQLs  will  be  proportionately  higher  for  sample  extracts  and  samples 
that  require  dilution  or  reduced  sample  size  to  avoid  saturation  of  the  detector. 

1.4  This  method  is  recommended  for  use  only  by  analysts  experienced  in 
the  measurement  of  purgeable  organics  at  low  jig/L  concentrations ,  or  by 
experienced  technicians  under  the  close  supervision  of  a  qualified  analyst. 

1.5  The  toxicity  or  carcinogenicity  of  chemicals  used  in  this  method 
has  not  been  precisely  defined.  Each  chemical  should  be  treated  as  a  potential 
health  hazard,  and  exposure  to  these  chemicals  should  be  minimized.  Each 
i aboratory  is  responsibl e  for  maintaining  awareness  of  OSHA  regul ations  regarding 
sare  handling  of  chemicals  used  in  this  method.  Additional  references  to 

laboratory  safety  are  available  for  the  information  of  the  analyst  (references 
4  ana  o) . 

1.6  The  following  method  analytes  have  been  tentatively  classified  as 
known  or  suspected  human  or  mammalian  carcinogens:  benzene,  carbon  tetrachloride 

lorobenzene,  1,2-dichloroethane,  hexachloro-butadiene,  1, 1,2,2- 
°r0e^ane’  1 , 1,2-trichloroethane,  chloroform,  1,2-dibromoethane, 

anHr^tor?r0+thwne’w  tr\Ch  °r0ethene’  and  vinyl  ch1oride-  Pure  standard  materials 
A  NTnS/MP?iandard  solutions  of  these  compounds  should  be  handled  in  a  hood. 
LhwS  approved  toxic  gas  respirator  should  be  worn  when  the  analyst 
handles  high  concentrations  of  these  toxic  compounds. 

2.0  SUMMARY  OF  METH00 

nf  hain2;ina+M?th0?  8021  provid?s  9as  chromatographic  conditions  for  the  detection 
ik inn  a-nd  arornatlc  vol at 1 1  e  organic  compounds.  Samples  can  be  analyzed 

using  direct  injection  or  purge-and-trap  (Method  5030).  Ground  water  samples 

?sSJsPd  ?ra+hZed  USVn9  Me+thod  l030  (where  aPpli cable).  A  temperature  program 
]?  arKldJ0d lh  9as.  chromatograph  to  separate  the  organic  compounds.  Detection 

drtUVoMPIbD)NV«rllBslytlC  COnductivity  detector  (HECD)  and  a  photoionization 

thp  Jftntative  identifications  are  obtained  by  analyzing  standards  under 

cSnfirmatnrvdinf  UtS-ed  r°r  sample?  and  comparing  resultant  GC  retention  times, 
thf  ^1?  information  can  be  gained  by  comparing  the  relative  response  from 

rpiatiLdtheCt°rS'  Concen‘tnations  of  the  identified  components  are  measured  by 

colnnnnH  r?sponse  produced  for  that  compound  to  the  response  produced  by  a 
compound  that  is  used  as  an  internal  standard. 

3.0  INTERFERENCES 

3.1  Refer  to  Methods  5030  and  8000. 

(nartin'idS3?!!63  5an  be  contaminated  by  diffusion  of  volatile  organics 
iparticulerly  chlorofluorocarbons  and  methylene  chloride)  through  the  sample 
container  septum  during  shipment  and  storage.  A  trip  blank  prepared  ffom 
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organic-free  reagent  water  and  carried  through  sampling  and  subsequent  storaqe 
and  handling  can  serve  as  a  check  on  such  contamination. 


4.0  APPARATUS  AND  MATERIALS 

4.1  Sample  introduction  apparatus  -  Refer  to  Method  5030  for  the 
appropriate  equipment  for  sample  introduction  purposes. 

...  . ,  ^as  Chromatograph  -  capable  of  temperature  programming;  equipped 

wi  th  vanabl e-constant  di fferenti al  flow  control lers ,  subambient  oven  control ler, 
photoionization  and  electrolytic  conductivity  detectors  connected  with  a  short 
piece  of  uncoated  capillary  tubing,  0.32-0.5  mm  ID,  and  data  system. 

4.2.1  Column  -  60  m  x  0.75  mm  ID  VOCOL  wide-bore  capillary  column 

with  1.5  /im  film  thickness  (Supelco  Inc.,  or  equivalent). 

4.2.2  Photoionization  detector  (PID)  (Tracor  Model  703,  or 

equivalent). 

4.2.3  Electrolytic  conductivity  detector  (HECD)  (Tracor  Hall  Model 

700-A,  or  equivalent) . 

4.3  Syringes  -  5  ml  glass  hypodermic  with  Luer-Lok  tips. 

4.4  Syringe  valves  -  2-way  with  Luer  ends  (Teflon  or  Kel-F) . 

4.5  Microsyringe  -  25  /xL  with  a  2  in.  x  0.006  in.  ID,  22°  bevel  needle 
(Hamilton  #702N  or  equivalent). 

4.6  Microsyringes  -  10,  100  pi. 

4.7  Syringes  -  0.5,  1.0,  and  5  ml,  gas  tight  with  shut-off  valve. 

4.8  Bottles  -  15  mL,  Teflon  lined  with  screw-cap  or  crimp  top. 

4.9  Analytical  balance  -  0.0001  g. 

4.10  Refrigerator. 

4.11  Volumetric  flasks,  Class  A  -  10  to  1000  mL. 


5.0  REAGENTS 

5.1  .  Reagent  grade  inorganic  chemicals  shall  be  used  in  all  tests.  Unless 
otherwise  indicated,  it  is  intended  that  all  inorganic  reagents  shall  conform 
to  the  specifications  of  the  Committee  on  Analytical  Reagents  of  the  American 
Chemical  Society,  where  such  specifications  are  available.  Other  grades  may  be 
used,  provided  it  is  first  ascertained  that  the  reagent  is  of  sufficiently  high 
purity  to  permit  its  use  without  lessening  the  accuracy  of  the  determination. 

5.2  Organic-free  reagent  water.  All  references  to  water  in  this  method 
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refer  to  organic-free  reagent  water,  as  defined  in  Chapter  One. 

5.3  Methanol,  CH30H  -  Pesticide  quality  or  equivalent,  demonstrated  to 
be  free  of  analytes.  Store  away  from  other  solvents. 

5.4  Vinyl  chloride,  (99.9%  pure) ,  CH;=CHC1 .  Vinyl  chloride  is  available 
from  Ideal  Gas  Products,  Inc.,  Edison,  New  Jersey  and  from  Matheson,  East 
Rutherford,  New  Jersey,  as  well  as  from  other  sources.  Certified  mixtures  of 
vinyl  chloride  in  nitrogen  at  1.0  and  10.0  ppm  (v/v)  are  available  from  several 
sources. 


5.5  Stock  standards  -  Stock  solutions  may  either  be  prepared  from  pure 
standard  materials  or  purchased  as  certified  solutions.  Prepare  stock  standards 
in  methanol  using  assayed  liquids  or  gases,  as  appropriate.  Because  of  the 
toxicity  of  some  of  the  organohal ides ,  primary  dilutions  of  these  materials  of 
the  toxicity  should  be  prepared  in  a  hood. 

5.5.1  Place  about  9.8  ml  of  methanol  in  a  10  ml  tared  ground  glass 
stoppered  volumetric  flask.  Allow  the  flask  to  stand,  unstoppered,  for 
about  10  minutes  until  all  alcohol -wetted  surfaces  have  dried.  Weigh  the 
flask  to  the  nearest  0.1  mg. 

5.5.2  Add  the  assayed  reference  material,  as  described  below. 

5. 5. 2.1  Liquids:  Using  a  100  /xL  syringe,  immediately  add 
two  or  more  drops  of  assayed  reference  material  to  the  flask;  then 
reweigh.  The  liquid  must  fall  directly  into  the  alcohol  without 
contacting  the  neck  of  the  flask. 

5. 5. 2. 2  Gases:  To  prepare  standards  for  any  compounds  that 
boil  below  30°C  (e.g.  bromomethane,  chloroethane,  chloromethane, 
dichlorodifluoromethane,  trichlorofluoromethane,  vinyl  chloride), 
fill  a  5  ml  valved  gas-tight  syringe  with  the  reference  standard  to 
the  5.0  mL  mark.  Lower  the  needle  to  5  mm  above  the  methanol 
meniscus.  Slowly  introduce  the  reference  standard  above  the  surface 
of  the  liquid.  The  heavy  gas  rapidly  dissolves  in  the  methanol. 
This  may  also  be  accomplished  by  using  a  lecture  bottle  equipped  with 
a  Hamilton  Lecture  Bottle  Septum  (#86600).  Attach- Teflon  tubing  to 
the  side-arm  relief  valve  and  direct  a  gentle  stream  of  gas  into  the 
methanol  meniscus. 

5.5.3  Reweigh,  dilute  to  volume,  stopper,  and  then  mix  by  inverting 
the  flask  several  times.  Calculate  the  concentration  in  milligrams  per 
liter  (mg/L)  from  the  net  gain  in  weight.  When  compound  purity  is  assayed 
to  be  96%  or  greater,  the  weight  may  be  used  without  correction  to 
calculate  the  concentration  of  the  stock  standard.  Commercially  prepared 
stock  standards  may  be  used  at  any  concentration  if  they  are  certified  by 
the  manufacturer  or  by  an  independent  source. 

5.5.4  Transfer  the  stock  standard  solution  into  a  bottle  with  a 
Teflon  lined  screw-cap  or  crimp  top.  Store,  with  minimal  headspace,  at 
-10°C  to  -20°C  and  protect  from  light. 


8021  -  5 


Revision  0 
November  1990 


E<  ** 

'CO 


5.5.5  Prepare  fresh  stock  standards  every  two  months  for  gases 
Reactive  compounds  such  as  2-chloroethyl vinyl  ether  and  styrene  may  need 
to  be  prepared  more  frequently.  All  other  standards  must  be  replaced 
after  six  months.  Both  gas  and  liquid  standards  must  be  monitored  closely 
by  comparison  to  the  initial  calibration  curve  and  by  comparison  to  OC 
reference  samples.  It  may  be  necessary  to  replace  the  standards  more 
frequently  if  either  check  exceeds  a  25%  difference 


5.6  Prepare  secondary  dilution  standards,  using  stock  standard  solutions, 

in  methanol,  as  needed,  that  contain  the  compounds  of  interest,  either  singly 
or  mixed  together.  The  secondary  dilution  standards  should  be  prepared  at 
concentrations  such  that  the  aqueous  calibration  standards  prepared  in  Section' 
57  will  bracket  the  working  range  of  the  analytical  system.  Secondary  dilution 
standards  should  be  stored  with  minimal  headspace  for  volatiles  and  should  be 
checked  frequently  for  signs  of  degradation  or  evaporation,  especially  just  prior 
to  preparing  calibration  standards  from  them. 


5.7.  Calibration  standards,  at  a  minimum  of  five  concentrations  are 
prepared  in  organic-free  reagent  water  from  the  secondary  dilution  of  the  stock 
standards.  One  of  the  concentrations  should  be  at  a  concentration  near,  but 
above,  the  method  detection  limit.  The  remaining  concentrations  should 
correspond  to  the  expected  range  of  the  concentrations  found  in  real  samples  or 
should  define  the  working  range  of  the  GC.  Standards  (one  or  more)  should 
contain  each  analyte  for  detection  by  this  method  (e.g.  some  or  all  of  the  target 
analytes  may  be  included).  In  order  to  prepare  accurate  aqueous  standard 
solutions,  the  following  precautions  must  be  observed. 


5.7.1  Do  not  inject  more  than  20  /xL  of  alcoholic  standards  into 
100  ml  of  water. 

5.7.2  Use  a  25  jxL  Hamilton  702N  microsyringe  or  equivalent 
(variations  in  needle  geometry  will  adversely  affect  the  ability  to  deliver 
reproducible  volumes  of  methanol ic  standards  into  water). 

5.7.3  Rapidly  inject  the  alcoholic  standard  into  the  filled 
volumetric  flask.  Remove  the  needle  as  fast  as  possible  after  injection. 

5.7.4  Mix  aqueous  standards  by  inverting  the  flask  three  times. 

5.7.5  Fill  the  sample  syringe  from  the  standard  solution  contained 
in  the  expanded  area  of  the  flask  (do  not  use  any  solution  contained  in 
the  neck  of  the  fl  ask) . 


5.7.6  Never  use  pipets  to  dilute  or  transfer  samples  or  aqueous 
standards . 


5.7.7  Aqueous  standards  are  not  stable  and  should  be  discarded 
after  one  hour,  unless  properly  sealed  and  stored.  The  aqueous  standards 
can  be  stored  up  to  12  hours,  if  held  in  sealed  vials  with  zero  headspace. 

5.8  Internal  standards  -  Prepare  a  spiking  solution  containing 
fl uorobenzene  and  2-bromo-l-chloropropane  in  methanol,  using  the  procedures 
described  in  Sections  5.5  and  5.6.  It  is  recommended  that  the  secondary  dilution 
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standard  be  prepared  at  a  concentration  of  5  mg/t  of  each  internal  standard 
compound.  The  addition  of  10  jxL  of  such  a  standard  to  5.0  mL  of  sample  or 
calibration  standard  would  be  equivalent  to  10  jxg/L. 

5.9  Surrogate  standards  -  The  analyst  should  monitor  both  the  performance 
of  the  analytical  system  and  the  effectiveness  of  the  method  in  dealing  with  each 
sample  matrix  by  spiking  each  sample,  standard,  and  reagent  blank  with  two  or 
more  surrogate  compounds.  A  combination  of  bromochloromethane,  2-bromo-l- 
chl oropropane  and  1 ,4-dichlorobutane  is  recommended  to  encompass  the  range  of 
the  temperature  program  used  in  this  method.  From  stock  standard  solutions 
prepared  as  in  Section  5.5,  add  a  volume  to  give  750  /xg  of  each  surrogate  to 
45  mL  of  organic-free  reagent  water  contained  in  a  50  mL  volumetric  flask,  mix, 
and  dilute  to  volume  for  a  concentration  of  15  ng//xL.  Add  10  /xL  of  this 
surrogate  spiking  solution  directly  into  the  5  mL  syringe  with  every  sample  and 
reference  standard  analyzed.  If  the  internal  standard  calibration  procedure  is 
used,  the  surrogate  compounds  may  be  added  directly  to  the  internal  standard 
spiking  solution  (Section  5.8). 


6.0  SAMPLE  COLLECTION,  PRESERVATION,  AND  HANDLING 

6.1  See  the  introductory  material  to  this  chapter,  Organic  Analytes, 
Section  4.1. 


7.0  PROCEDURE 

7.1  Volatile  compounds  are  introduced  into  the  gas  chromatograph  either 
by  direct  injection  or  purge-and-trap  (Method  5030).  Method  5030  may  be  used 
directly  on  ground  water  samples  or  low-concentration  contaminated  soils  and 
sediments.  For  medium-concentration  soils  or  sediments,  methanol ic  extraction, 
as  described  in  Method  5030,  may  be  necessary  prior  to  purge-and-trap  analysis. 

7.2  Gas  chromatography  conditions  (Recommended) 

7.2.1  Oven  settings: 

Carrier  gas  (Helium)  Flow  rate:  6mL/min. 

Temperature  program 

Initial  temperature:  10°C,  hold  for  8  minutes  at 

Program:  10°C  to  180°C  at  4°C/min 

Final  temperature:  180°C,  hold  until  all  expected 

compounds  have  eluted. 

7.2.2  The  carrier  gas  flow  is  augmented  with  an  additional  24  mL 
of  helium  flow  before  entering  the  photoionization  detector.  This  make¬ 
up  gas  is  necessary  to  ensure  optimal  response  from  both  detectors. 

7.2.3  These  halogen-specific  systems  eliminate  misidentifications 
due  to  non-organohal ides  which  are  coextracted  during  the  purge  step.  A 
Tracor  Hall  Model  700-A  detector  was  used  to  gather  the  single  laboratory 
accuracy  and  precision  data  presented  in  Table  2.  The  operating  conditions 
used  to  collect  these  data  are: 
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Reactor  tube: 

Reactor  temperature: 

Reactor  base  temperature: 
Electrolyte: 

Electrolyte  flow  rate: 
Reaction  gas: 

Carrier  gas  plus  make-up  gas: 


1/16  in  OD 


Nickel 
8]  0°C 
250°C 

100%  n-Propyl  alcohol 
0-8  ml/mi n 

Hydrogen  at  40  ml/mi n 
Helium  at  30  mL/min 


in  Figure  5.  Th Column* was P us e°d  1 1  o  "  de Jp V h  column  1s  Presented 

statements  in  Section  9  0  FstimatoH  develop  the  method  performance 

be  achieved  under  iS^  condU^nT  e  ve  ’?!  1  K  ?"d  *{;»  «» 

s  o^r:et!pecif,c  detectors  be  -*«  if  **  ^•irLnS":?  sisss 

Use  Tabie  1  aM  tspVc^al'ly'^bl.0  f0r  cllbr.tton  techniques, 

on  the  calibration  curve.  9  “  °n  selectl'"9  the  lowest  point 

method^that  win 'KeS  T?  m,**? jr 

used.  taftr  to  WtodlSS  fo°r  a’S^H^n  of* ,.™hof  thes'e  V“e*K.S? 

n  j  — 


7.4  Gas  chromatographic  analysis 


either  Method Spurge- and- trapTethod}1  or° h/ cJir?mato9raPh  using 

aw  v.vl^SS~“' 

JmBHh  (approximately  10,000  ^g/L),  therefore,  it  is  only 
permitted  where  concentrations  in  excess  of  10,000  ug/L  are  exDected 

hi  ate;;S0^Uble  comPou"ds  that  do  not  purge/ The  systTmus? 
deviceV  7  ir6Ct  injeCti°n  (^Passing9  the  purge-and  ™ap 


7.4.2  Follow  in  Method  8000  for  instructions  on  the  analv<4c 

retention  time  w?nd£ 

each 'group fof 3 ]0°sampiesrinthenanadysismsequence?trati°n  *t"d*"1  3ft" 

detectors 'fnrTabjMjnr“TaHzeS  the  e!ti"7,ted  retention  times  on  the  two 
detectors  for  a  number  of  organic  compounds  analyzable  using  this  method. 

oeak  J;o;4/ine'°rd  th®  samPle  vo,1ume  purged  or  injected  and  the  resulting 
peak  sizes  (in  area  units  or  peak  heights).  ® 

7.4.5  Calculation  of  concentration  is  covered  in  Method  8000. 
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7.4.6  If  analytical  interferences  are  suspected,  or  for  the  purpose 
of  confirmation,  analysis  using  a  second  GC  column  is  recommended. 

7.4.7  If  the  response  for  a  peak  is  off-scale,  prepare  a  dilution 
of  the  sample  with  organic-free  reagent  water.  The  dilution  must  be 
performed  on  a  second  aliquot  of  the  sample  which  has  been  properly  sealed 
and  stored  prior  to  use. 


8.0  QUALITY  CONTROL 

8.1  Refer  to  Chapter  One  for  specific  quality  control  procedures,  and 
to  Method  8000  for  gas  chromatographic  procedures.  Quality  control  to  ensure 
the  proper  operation  of  the  purge-and-trap  device  is  covered  in  Method  5030. 

8.2  Mandatory  quality  control  to  validate  the  GC  system  operation  is 
found  in  Method  8000. 

8.3  Calculate  surrogate  standard  recovery  on  all  samples,  blanks,  and 
spikes.  Determine  if  recovery  is  within  limits  (limits  established  by  performing 
QC  procedure  outlined  in  Method  8000). 

8.3.1  If  recovery  is  not  within  limits,  the  following  are  required. 

8. 3. 1.1  Check  to  be  sure  that  there  are  no  errors  in  the 
calculations,  surrogate  solutions  or  internal  standards.  If  errors 
are  found,  recalculate  the  data  accordingly. 

8. 3. 1.2  Check  instrument  performance.  If  an  instrument 
performance  problem  is  identified,  correct  the  problem  and  re-analyze 
the  extract. 

8.3. 1.3  If  no  problem  is  found,  re-extract  and  re-analyze  the 
sample. 

8. 3. 1.4  If,  upon  re-analysis,  the  recovery  is  again  not  within 
limits,  flag  the  data  as  "estimated  concentration". 


9.0  METHOD  PERFORMANCE 

9.1  Method  detection  limits  for  these  analytes  have  been  calculated 
from  data  collected  by  spiking  organic-free  reagent  water  at  0.1  pq/L.  These 
data  are  presented  in  Table  1. 

9.2  This  method  was  tested  in  a  single  laboratory  using  organic-free 
reagent  water  spiked  at  10  ^tg/L.  Single  laboratory  precision  and  accuracy  data 
for  each  detector  are  presented  for  the  method  analytes  in  Table  2. 
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TABLE  1. 


CHROMATOGRAPHIC  RETENTION  TIMES  AND  METHOD  DETECTION  LIMITS  (MDL)  FOR 
VOLATILE  ORGANIC  COMPOUNDS  ON  PHOTO IONIZATION  DETECTION  (PID)  AND 
HALL  ELECTROLYTIC  CONDUCTIVITY  DETECTOR  (HECD)  DETECTORS 


PID  HECD  PID  HECD 

Ret.  Time*  Ret.  Time  MDL  MDL 

Analyte  minute  minute  /ig/L  /ig/L 


Di chi orodi fl uoromethane 

_D 

Chi oromethane 

* 

Vinyl  Chloride 

9.88 

Bromome thane 

Chi  oroethane 

Tri chi  orofl uoromethane 

1 , 1-Dichloroethene 

16.14 

Methylene  Chloride 

trans-1 , 2 -Diehl oroethene 

19.30 

1 , 1-Dichloroethane 

2,2-Dichloropropane 

• 

cis-1 ,2-Dichloroethane 

23.11 

Chloroform 

Bromochl oromethane 

1,1,1 -Tri chi oroethane 

• 

1 , 1-Dichloropropene 

25.21 

Carbon  Tetrachloride 

Benzene 

26.10 

1,2-Dichloroethane 

Tri chi oroethene 

27.99 

1 ,2-Dichloropropane 

Bromod i chi oromethane 

Dibromomethane 

Toluene 

31.95 

1 , 1 ,2 -Tri chi oroethane 

Tetrachl oroethene 

33.88 

1 ,3-Dichloropropane 

Di bromochl oromethane 

1 , 2-Dibromoethane 

Chlorobenzene 

36.56 

Ethylbenzene 

36.72 

1,1,1 , 2 -Tetrachl oroethane 

m-Xyl ene 

36.98 

p-Xylene 

36.98 

o-Xylene 

38.39 

Styrene 

38.57 

Isopropylbenzene 

39.58 

Bromoform 

1,1,2 , 2 -Tetrachl oroethane 

1 ,2,3-Trichloropropane 

- 

8.47 

9.47 
9.93 

11.95 

12.37 

13.49 

16.18 

18.39 

19.33 
20.99 
22.88 
23.14 
23.64 
24.16 
24.77 
25.24 
25.47 

26.27 

28.02 

28.66 

29.43 

29.59 

33.21 

33.90 

34.00 

34.73 

35.34 

36.59 

36.80 


39.75 

40.35 

40.81 


0.02 

NDe 

0.05 

0.02 

0.02 

0.009 

0.02 

0.01 

0.05 

0.003 

0.005 

0.01 

0.01 

0.02 

0.01 

0.05 


0.05 

0.03 

0.04 

1.1 

0.1 

0.03 

0.07 

0.02 

0.06 

0.07 

0.05 

0.01 

0.02 

0.01 

0.03 

0.02 

0.01 

0.03 

0.01 

0.006 

0.02 

2.2 

ND 

0.04 

0.03 

0.03 

0.8 

0.01 

0.005 


1.6 

0.01 

0.4 
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TABLE  1. 
(Continued) 


Analyte 

PID 

Ret.  Time* 
minute 

HECD 

Ret.  Time 
minute 

PID 

MDL 

M9/L 

HECD 

MDL 

M9/L 

n-Propylbenzene 

40.87 

. 

0.004 

Bromobenzene 

40.99 

41.03 

0.006 

0.03 

1 ,3,5-Trimethylbenzene 

41.41 

- 

0.004 

2-Chlorotoluene 

41.41 

41.45 

ND 

0.01 

4-Chlorotol uene 

41.60 

41.63 

0.02 

0.01 

tert-Butylbenzene 

42.92 

0.06 

1 , 2,4 -Trimethyl  benzene 

42.71 

- 

0.05 

sec-Butyl benzene 

43.31 

- 

0.02 

p- Isopropyl  toluene 

43.81 

• 

0.01 

1,3-Dichlorobenzene 

44.08 

44.11 

0.02 

0.02 

1 , 4 -Di chlorobenzene 

44.43 

44.47 

0.007 

0.01 

n-Butyl benzene 

45.20 

- 

0.02 

1 , 2-Dichlorobenzene 

45.71 

45.74 

0.05 

0.02 

1 , 2-Dibromo-3-Chloropropane 

48.57 

3.0 

1 , 2 ,4-Trichl orobenzene 

51.43 

51.46 

0.02 

0.03 

Hexachlorobutadiene 

51.92 

51.96 

0.06 

0.02 

Naphthalene 

52.38 

- 

0.06 

1 , 2 ,3-Trichl orobenzene 

53.34 

53.37 

ND 

0.03 

Internal  Standards 

Fluorobenzene 

26.84 

- 

2-Bromo-l-chloropropane 

33.08 

*  Retention  times  determined  on  60  m  x  0.75  mm  ID  VOCOL  capillary  column. 
Program:  Hold  at  10°C  for  8  minutes,  then  program  at  4°C/min  to  1806C,  and 
hold  until  all  expected  compounds  have  eluted. 

B  Dash  (-)  indicates  detector  dees  not  respond. 

c  ND  »  Not  determined. 
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TABLE  2. 

SINGLE  LABORATORY  ACCURACY  AND  PRECISION  DATA 
FOR  VOLATILE  ORGANIC  COMPOUNDS  IN  WATER® 


Analyte 


Benzene 
Bromobenzene 
Bromochl oromethane 
Bromod i chi oromethane 
Bromoform 
Bromomethane 
n-Butyl benzene 
sec-Butylbenzene 
tert-Butyl benzene 
Carbon  tetrachloride 
Chi orobenzene 
Chi oroethane 
Chi oroform 
Chi oromethane 
2-Chlorotoluene 
4-Chl orotol uene 

1 . 2- Di bromo-3-chl oropropane 
Di bromochl oromethane 

1 .2- Dibromoethane 
Di bromomethane 

1 . 2- Di chi orobenzene 

1.3- Dichlorobenzene 

1 .4- Dichlorobenzene 
Diehl orodi f 1 uoromethane 

1.1- Dichloroethane 

1 .2- Dichloroethane 

1.1- Dichloroethene 
cis-1,2  Dichloroethene 
trans-1 , 2-Di chi oroethene 

1 . 2- Di chi oropropane 

1 .3- Dichloropropane 
2 , 2- Diehl oropropane 
i , 1-Dichloropropene 
Ethyl  benzene 

Hexachl orobutadi ene 

Isopropylbenzene 

p-Isopropyltoluene 


Photoionization 

Detector 

Standard 
Recovery,*  Deviation 

%  of  Recovery 


Hall  Electrolytic 
Conductivity  Detector 
Standard 
Recovery,*  Deviation 

%  of  Recovery 


99 

1.2 

99 

1.7 

97 

2.7 

- 

96 

3.0 

- 

- 

97 

2.9 

- 

- 

106 

5.5 

- 

- 

97 

3.7 

100  : 

4.4 

- 

97 

2.6 

• 

98 

2.3 

- 

- 

- 

92 

3.3 

100 

1.0 

103 

3.7 

- 

- 

96 

3.8 

- 

- 

98 

2.5 

- 

- 

96 

8.9 

NDC 

ND 

97 

2.6 

101 

1.0 

97 

3.1 

- 

- 

86 

9.9 

- 

- 

102 

3.3 

- 

- 

97 

2.7 

- 

- 

109 

7.4 

102 

2.1 

100 

1.5 

104 

1.7 

106 

4.3 

103 

2.2 

98 

2.3 

- 

- 

89 

5.9 

- 

- 

100 

5.7 

- 

- 

100 

3.8 

100 

2.4 

103 

2.9 

ND 

ND 

105 

3.5 

93 

3.7 

99 

3.7 

- 

- 

103 

3.8 

- 

- 

100 

3.4 

- 

- 

105 

3.6 

103 

3.6 

103 

3.4 

101 

1.4 

- 

99 

9.5 

98 

8.3 

98 

0.9 

- 

98 

2.4 

• 

_ 
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TABLE  2. 
(Continued) 


Analyte 


Photoionization 

Detector 

Standard 
Recovery,*  Deviation 

%  of  Recovery 


Hall  Electrolytic 
Conductivity  Detertnr 
Standard 
Recovery,*  Deviation 

%  of  Recovery 


) 


Methylene  chloride 
Naphthalene 
n-Propylbenzene 
Styrene 

1 . 1. 1.2- Tetrachloroethane 

1 . 1 . 2. 2- Tetrachloroethane 
Tetrachloroethene 

Tol uene 

1 .2.3- Trichlorobenzene 

1 .2.4 - Tri chlorobenzene 

1 . 1 . 1- Trichloroethane 

1 . 1 .2- Trichloroethane 
Trichloroethene 

Tri chlorofl uoromethane 

1 . 2 .3- Trichl oropropane 

1.2. 4- Trimethyl  benzene 

1 .3.5- Trimethylbenzene 
Vinyl  chloride 
o-Xylene 

m-Xyl ene 
p-Xylene 


- 

- 

97 

102 

6.3 

103 

2.0 

. 

104 

1.4 

• 

- 

- 

99 

- 

- 

99 

101 

1.8 

97 

99 

0.8 

106 

1.9 

98 

104 

2.2 

102 

- 

- 

104 

- 

- 

109 

100 

0.78 

96 

- 

- 

96 

- 

- 

99 

99 

1.2 

_ 

101 

1.4 

109 

5.4 

95 

99 

0.8 

100 

1.4 

99 

0.9 

• 

2.8 


2.3 

6.8 

2.4 

3.1 

2.1 

3.4 

6.2 

3.5 
3  .'4 
2.3 


5.6 


Recoveries  and  standard  deviations  were  determined  from  seven  samples  and  spiked  at 
10  /jg/l  of  each  analyte.  Recoveries  were  determined  by  internal  standard  method.  Internal 
standards  were:  Fluorobenzene  for  PID,  2-Bromo-l-chloropropane  for  HECD. 

b  Detector  does  not  respond. 

c  ND  *  Not  determined. 

This  method  was  tested  in  a  single  laboratory  using  water  spiked  at  10  uq/L  (see 
reference  8). 
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TABLE  3. 

DETERMINATION  OF  ESTIMATED  QUANTITATION  LIMITS  (EQL) 
FOR  VARIOUS  MATRICES*  ’ 


Matrix 


Factor6 


Ground  water 
Low-concentration  soil 
Water  miscible  liquid  waste 
High-concentration  soil  and  sludge 
Non-water  miscible  waste 


10 

10 

500 

1250 

1250 


Sample  EQLs  are  highly  matrix  dependent.  The  EQLs  listed  herein 
are  provided  for  guidance  and  may  not  always  be  achievable 

EQL  =  [Method  detection  limit  (Table  1)]  X  [Factor  [Table  2)1 
For  non-aqueous  samples,  the  factor  is  on  a  wet-weight  basis. 
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FIGURE  1. 
PURGING  DEVICE 


FIGURE  2. 

TRAP  PACKINGS  AND  CONSTRUCTION  TO  INCLUDE  DESORB  CAPABILITY 
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FIGURE  3. 

PURGE-AND-TRAP  SYSTEM  -  PURGE  MODE 


FIGURE  4. 

SCHEMATIC  OF  PURGE-AND-TRAP  DEVICE  -  DESORB  MODE 
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FIGURE  5. 

GAS  CHROMATOGRAM  OF  VOLATILE  ORGANICS 
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METHOD  8021 

VOLATILE  ORGANIC  COMPOUNDS  IN  WATER  BY  PURGE  AND  TRAP  CAPILLARY 
COLUMN  GAS  CHROMATOGRAPHY  WITH  PHOTO IONIZATION  AND  ELECTROLYTIC 
CONDUCTIVITY  DETECTORS  IN  SERIES 
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METHOD  5021 


volatile  ORGANIC  COMPOUNDS  IN  SOILS  AND  OTHER  SOLID  MATRICES 
USING  EQUILIBRIUM  HEADSPACE  ANALYSIS 
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Compound 


Benzene 

Bromochl orome thane 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Di  bromochl  oromethane  "“' 

1 .2- Dibromo-3-chloropropane 

1.2- Oibroraoethane 
01  bromomethane 

1 . 2- 01  chi orobenzene 

1 . 3- 01  chi orobenzene 

1 . 4- 01  chi orobenzene' 

D 1 ch 1 orod 1 fl uorome thane 

1. 1- 01 chloroethane 

1 . 2- D 1  chi oroethane 

1 . 1 - 01  chi oroethene 
trans-l,2-D1chloroethene 

1 .2- D1chloropropane 
Ethyl  benzene 
Hexachl orobutadlene 
Methylene  chloride 
Naphthalene 
Styrene 

1 1 1 , 1  *  2-Tetrachloroethane 

1 1 1 1 2. 2- Tetrachl oroethane 


CAS  No.* 


71-43-2 

74- 97-5 

75- 27-4 
75-25-2 

74- 83-9 
56-23-5 

108-90-7 

75- 00-3 
67-66-3 
74-87-3 

124-48-1 

96-12-8 

106-93-4 

74- 95-3 
95-50-1 

541-73-1 

106- 46-7 

75- 71-8 
75-34-3 

107- 06-2 
75-35-4 

156-60-5 

78- 87-5 
100-41-4 
87-68-3 
75-09-2 
91-20-3 

100-42-5 

630-20-6 

79- 34-5 


Tetrachloroethene 
™TTrichlorobenzene 
,  1 'i-Trlchloroethane 

l *  i ’  2-Trlchl  oroethane 

Trichloroethene 

Tri chi orofl uoromethane 

1,2,3-Trichloropropane 

Vinyl  chloride 
o-Xylene 
m-Xylene 
p-Xylene 


127-18-4 

108-88-3 

120-82-1 

71-55-6 

79-00-5 

79-01-6 

75-69-4 

96-18-4 

75-01-4 

95-47-6 

108-38-3 

106-42-3 
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Gasoline  Range  Patrol  eum  Hydrocarbons 
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-fc  :  l.J  The  following  compounds  may  also 
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.  W 


Bromobenzene 
n-Butyl benzene 

sec-Butyl benzene 
tert -Butyl benzene 
2-Chlorotoluene 
4-Chlorotoluene 
ci  s - 1 , 2 -01 chi oroethene 
1 ,3 -Oi chi oropropane 
2  2-01  chi oropropane 
1,1 -Diehl oropropene 

Isopropylbenzene 

4- Isopropyl  toluene 

l" 2^3 -Tri chlorobenzene 
1  2  4-Tritnethylbenzene 

1,3, 5 -Trimethyl benzene 

■  ‘  "  "T  i Tie  Real stry  Humber.  ,,  ' 
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98-06-6 
95-49-8 
106-43-4 
156-59-4 ; . 
142-28-9 
590-20-7 
563-58-6 

98- 82-8  ■ 

99- 87-6  . 
103-65-1.: 

87-61-6 
. 95-63-6 
108-67-8 
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1.4  Alternatively,  the  method  may  be  utilized  as  an  automated  sample 
introduction  device  as  a  means  for  screening  samples  for  volatile  organics,  A 
suggested  configuration  is  to  interface  it  to  Method  8021  but  use  very  minimal 

V  calibration  and  quality  control,  i.e.,  a  reagent  blank  and  a  single  calibration 
;.:.$tandard,  to  obtain  samiquantitative  data. 

1.5  Method  5021  may  be  applicable  to  other  compounds  that  have  sufficient 
ff^Ydlatility  to  be  removed  from  the  soil  matrix  using  the  conditions  described  in 

S?thl5  method,  It  may  also  be  applicable  to  both  listed  and  non-listed  target 
^analyte?  in  Other  matrices. 

^.^•■•'lt6  This  method  Is  restricted  to  use  by,  or  under  the  supervision  of, 
■"'"analysts  experienced  in  volatile  organic  analysis  in  general  and  specifically  the 
use  of  equilibrium  headspace  devices  interfaced  to  the  determinative  method 
'  .selected  by  the  analyst. 


vf4*-  ■ 

•' \yZ  s:~-*7  V'.* 


;•  ,,-;r  -j ips£-- 

. »-  ■  *”  »*>,•  “  f  y  ■  ■ 


■  ■ 

■■fy 


2.0  SUMMARY  OF  METHOD 

2.1  Volatile  organic  compounds  (VOCs)  are  determined  from  at  least  a  2  g 
sqil  sample  by  placing  the  sample  into  a  crimp-seal  or  screw  top  glass  headspace 
Vial  at  time  of  sampling.  Each  soil  sample  is  fortified  with  a  matrix  modifying 
’solution  and  internal  standards  and  surrogate  compounds.  This  may  be  done  either 
In  the  field  or  in  the  laboratory  upon  receipt  of  samples.  Additional  sample  is 
collected  in  a  VOA  vial  for  dry  weight  determination  and  for  high  concentration 
determination  if  the  sample  concentration  requires  it.  In  the  laboratory,  the 
vials  are  rotated  to  allow  for  diffusion  of  the  internal  standards  and  surrogates 
throughout  the  matrix.  The  vials  are  placed  In  the  autosarapler  carousel  and 
maintained  at  room  temperature.  Approximately  1  hour  prior  to  analysis,  the 
Individual  vials  are  moved  to  a  heated  zone  and  allowed  to  equilibrate,.  The 
sample  is  then  mixed  by  mechanical  vibration  while  the  elevated  temperature  is 
maintained.  The  autosampler  then  pressurizes  the  vial  with  helium,  allows  a 
portion  to  enter  a  sample  loop  which  is  then  swept  through  a  heated  transfer  line 
onto  the  GC  column.  Determinative  analysis  is  performed  using  the  appropriate 
GC  or  GC/MS  method. 


3.0  INTERFERENCES 

3.1  Volatile  organic  analyses  are  subject  to  major  interference  problems 
because  of  the  prevalence  of  volatile  organics  in  a  laboratory.  See  Method  5000, 
Sec.  3.0  for  common  problems  and  precautions  to  be  followed. 

3.2  The  sample  matrix  itself  can  cause  severe  interferences  by  one  of 
several  processes  or  a  combination  of  these  processes.  These  include,  but  are 
not  necessarily  limited  to,  the  absorption  potential  of  the  soil,  the  biological 
activity  of  the  soil,  and  the  actual  composition  of  the  soil.  Soils  high  in  oily 
material  and  organic  sludge  wastes  inhibit  the  partitioning  of  the  volatile 
target  analytes  into  the  headspace,  therefore,  recoveries  will  be  low.  This  so- 
called  "matrix  effect"  can  be  difficult,  if  not  impossible,  to  overcome.  It  is 
recommended  that  surrogates  or  additional  deuterated  compounds  (for  GC/MS 
methods)  be  added  to  a  matrix  and  analyzed  to  determine  the  percent  recovery  of 
these  compounds.  The  calculated  percent  recovery  can  give  some  indication  of  the 
degree  of  the  matrix  effect,  but  not  necessarily  correct  for  it.  Alternatively, 
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4. O'  EQUIPMENT  ANO  SUPPLIES  .'V 

;?W  4.1  Sample  Containers  -  Clear  glass,  22  mL  soil  vials,' compatible  W^th 
v’':‘^,if-4rta1vtical  system.  The  vial  must  be  capable  of  being  hermetically  sealed  ih  tne 
:  figid  (either  crimp  cap  or  screw  cap)  and  be  equipped  with  a  Teflon  -1  ihed  SfeptUrt 
which. demonstrates  minimum  bleed  at  elevated  temperatures  while  maintaining  the 
•  '  seal  ’  Ideally,  the  vials  and  septa  should  have  a  uniform  tare  weight.  Prior 
use,  wash  the  vials  and  septa  with  detergent  solution,  then  rinse !  with  tip 
followed  by  distilled  water.  Place  vials  and  septa  in  an  oven  at  105  C  for  1 
hour,  then  remove  and  allow  to  cool.  Store  in  an  area  free  of  organic  solvents. 

4  2  Headspace  System  -  The  system  described  in  this  method  Utilizes  .4 
totally  automated  equilibrium  headspace  analyzer.  Such  systems  are  available 
from  several  commercial  sources.  The  system  used  must  meet  the  following 
specifications. 


4.2.1  It  must  be  capable  of  establishing  a  reproducible  6qUi1  ibf|ur  _ 
at  elevated  temperatures  between  a  wide  variety  of 

headspace.  Once  this  is  done,  the  system  must  be  capabl e ,of_4ci curiteiy .£■ 
Injecting  a  representative  portion  of  the  headspace  ,intd^-a^gas 
chromatograph  fitted  with  a  capillary  column.  This  m^  be^cc^Hihad -- 
without  adversely  affecting  the  chromatography  or  the 
conditions  selected  for  the  equipment  used  in  developing  t h  1 5 ( «« thod > JJ-* 
listed  in  Sec.  7.0.  Other  equipment  and  conditions  may  be  UMd  If 
analyst  generates  and  records  accuracy,  precision,  and  MDLdata  tnat^are ^ 
comparable  to  the  data  io  Sec.  9.0  of  Method  8260.  The  equipment  Ui4d  ta.f? 
develop  this  method  and  generate  the  accuracy  and  precision  data  listed  in 
Method  S260  was  a  Tekmar  Model  7000  Equilibrium  Headspace  Autosample^na 
a  Tekmar  7050  Carousel  (Tekmar  Co.,  7143  East  Kemper  Road,  Cincinnati jfuJH 

45249).  •  ;:V 

4.3  Field  Sampling  Equipment 


4.3.1  A 
necessary,  e.g 


soil  sampler  which  delivers  at  1  e,asL  -  ?a  ■  a!!  & 

Purge-and-Trap  Soil  Sampler  Model  '3780PT  (Associated 


necessary,  e.g.,  purge-ana- 1  rap  oon  nvju^’  ul  :■ 

Design  and  Manufacturing  Company,  814  North  Henry  Street* 

22314),  or  equivalent.  '  ' '  : 

4.3.2  An  automatic  syringe  or  bottle-top  di spertserf. 

'deliver  10.0  mL  of  matrix  modifier  solution,  e Autortatl e  VaCClflatOf 
Model  C1377SN  (NASCO,  901  Jamesville  Ave.)  P.O.  Box  901,  Fort  Atkirtsafli  WI A 
53538),  or  equivalent.  ' 

f.3.3  An  automatic  syringe  calibrated  to  deliver  internal  standards 
and  surrogate  analytes.  .. 

If  using  screw  top  .  Vial 

.  V  ■ 

;,^>Rev5is1dS::fl;^;, 

-  '‘January  :1995  5vS;;; 


4.3.4  Crimping  tool  for  sample  vials, 
this  is  not  needed. 
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4.4  Miscellaneous  Equipment  v"  ,; 

4.4.1  VOA  vials  -  40  or  60  mL  VOA  vials  with  Teflon*-faced  septa 
and  crimp  seal  caps  or  screw  top  caps.  These  vials  will  be  used  for 
sample  screening,  high  concentration  analysis  (if  needed)  and  dry  weight 
determination. 
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•  i,  ... .  v,  .v:;.  •  :>- 
in  ?i r 


-  5,0  REAGENTS 

5.1  Organic-Free  Reagent  Water.  All  references  to  water  In  this  method 
refer  to  organic-free  reagent  water,  as  defined  in  Chapter  One. 

5.2  Methanol,  CHa0H  -  Pesticide  quality  or  equivalent.  Store  away  from 
•?,*gther  solvents.  Purchase  in  small  quantities  ()  Liter  or  1  Liter  size)  to 
^minimize  contamination. 

'-.L-  *  5 , 3  See  the  determinative  method  and  Method  5000  for  guidance  on  the 
preparation  of  stock  standards  and  a  secondary  standard  for  internal  standards, 
^calibration  standards,  and  surrogates. 

ri  •.  ...  ..  ‘  “ 

’V-*  -'i- '  5.3.1  Calibration  spiking  solutions  -  Prepare  five  spiking 

,;v;  ;  solutions  in  methanol  that  contain  all  the  target  analytes  and  the 

■•'.r'trV-.-  surrogate  standards.  The  concentrations  of  the  calibration  solutions 
Should  be  such  that  the  addition  of  1.0  mL  of  each  to  the  22  ml  vials  will 
^•••1  bracket  the  analytical  range  of  the  detector,  e.g.,  for  Method  8260  the 
*  Y-'"  suggested  concentration  range  for  target  analytes  and  surrogates  is  5,  10, 
20,  40  and  50  mg/L.  The  suggested  concentration  of  internal  standard?  is 
20  mg/L  (Internal  standards  may  be  omitted  for  the  GC  methods  if  desired). 
The  internal  standard  may  be  added  separately  using  1.0  /iL  or  premixed 
"  with  the  calibration  standards  maintaining  a  20  mg/L  concentration  in  each 
calibration  standard.  These  concentrations  may  vary  depending  on  the 
relative  sensitivity  of  the  GC/MS  system  or  any  other  determinative  method 
,c7-7  that  is  utilized.  .  "? 

5.3.2  Internal  and  surrogate  standards  -  Follow  the  recommendations 
xr.3  "  of  the  determinative  methods  for  the  selection  of  internal  and  surrogate 
>V:.  \  standards.  A  concentration  of  20  mg/L  in  methanol  for  both  Internal  . and 
surrogate  standards  will  be  needed  for  spiking  each  sample,  <  \f 
777  determination  is  by  GC,  external  standard  calibration  may  be  preferred  and 
-T/'-'  the  internal  standard  is  omitted.  The  concentration  may  vary  depending  on 
the  relative  sensitivity  of  the  GC/MS  system  or  any  other  determinative 
method  that  is  utilized. 


5.4  Blank  Preparation  -  Transfer  10.0  mL  (Sec.  5.6)  of  matrix  modifying 
solution  to  a  sample  vial.  Add  the  prescribed  amounts  of  the  internal  standards 
and  surrogate  compounds,  and  seal  the  vial.  Place  It  In  the  autosampler  and 
analyze  in  the  same  manner  as  an  unknown  sample.  Analyzing  the  blank  in  this  way 
will  indicate  possible  problems  with  the  autosampler  as  well  as  the  headspace 
device. 
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5.5  Preparation  of  Calibration  Standards  -  Prepare  calibration  standards 
in  the  same  manner  as  the  blanks  (Sec.  5.4)  using  the  standards  prepared  ;ih  Sec* 

5.3.1.  . . 

5  6  Matrix  Modifying  Solution  -  Using  a  pH  meter,  add  -  concentrated 

w  •  **  _ _ _  •*  .  _  ,  r  __  i  _  * _ ■  -  *  „  j  .1  udilil 


phosphoric  acid  (H3P04)  dropwise 
the  pH  is  2.  Add  180  g  of  NaCl . 


to  500  mL  of  organic-free  reagent  Water  Ufitll 
Mix  well  until  all  components  are  dissolved. 

.  .  .  .  m  *  »  <  .  I  a  I  !  •  I  vi  Li  J 


Analyze  a  10.0  mL  portion  from  each  batch  per  Sec.  5.4  to  verify  that  the 
solution  is  free  of  contaminants.  Store  in  a  sealea  bottle  iri  art  area  free  of 
organic  chemicals  at  4*C. 

WARNING:  The  matrix  modifying  solution  may  not  be  appropriate  for*  sdil 

samples  having  organic  carbon  content.  See  Sec.  6.1.2.  <  TO 


6.0  SAMPLE  COLLECTION,  PRESERVATION,  AND  HANDLING  •  X*  .i/v  •  •• 

6.1  Two  alternative  procedures  are  presented  for  low  concentration  sample 
collection  in  special  headspace  sample  vials.  In  either  case,  collect  3  or  4 
Vials  of  sample  from  each  sampling  point  to  allow  sample  reanalysis  if  necessary.  •«. 
In  addition,  a  separate  portion  of  sample  is  taken  for  dry  weight  detenai nation 
and  high  concentration  analysis  (if  necessary),  f^pare  a  tri^blanl^irt  ^the  ; 
laboratory  prior  to  shipping  the  sample  vials ;  to  the  fields-  'Add ^_..10»0  rtL  _0f  o 
matrix  modifying  solution  to  a  clean  22  mL  sample  vial  (Sec*  ,4*1) •^rTh6.Jrtternal  ^ 
and  surrogate  standards  are  added  just  prior  to  analysis. 

6.1.1  Without  matrix  modifying  solution  and  standards  -‘3  Un^fd^ 
mL  crimp  cap  or  screw  top  glass  headspace  yd4ls  (S^c.  .  4*l)j::W1tn 
Teflon*- faced  septa  are  used.  Add  2-3  cnl  (approximately  2-9)  of rthe  sail 
sample  (using  the  purge- and- trap  soil  Sampler,  Sec.  4;3.1]  to  a. tared.ZZ^ 
mL  headspace  vial  and  seal  inmedlately  With  the  Teflon*  Side  of  thi  SlptuiJ 
Wr:.:  •  facing  toward  the  sample.  The  samples  should  be  J ntraduetd  Into  thiiJUJfe 
p . •.  gently  to  reduce  agitation  which  might  drive  off  volatile  6dilltpouhdSr»^;^v.; 

• 

NOTE:  If  high  concentrations  of  volatile  organics  are  expected  (greater  than  200 
jig/kg),  collection  of  the  sample  in  the  22  mL  vial  Without  the  addition % 
of  matrix  modifying  solution  allows  direct  addition  of  methanol  as  per  the 
high  concentration  method  in  Sec.  7.5.  .  v 

:  -  6.1.2  With  matrix  modifying  solution  and  standards  >  Add  2-3 

'V  (approximately  2  g)  of  soil  sample  to  a  tared  22  mL;  soil  .Vial  vUSyig^a  ^ 
purge-and-trap  soil  sampler  (Sec.  4.3.1).  Add  10.0  mL  of  matrix  modify ihd  ; 
solution  and  the  appropriate  amount  of  internal  and  surrogate  Standards 
called  for  in  the  determinative  method.  Seal  the  vial  immediately  With 
the  Teflon*  side  of  the  septum  facing  toward  the  Sample.  ;The  Sample  must;1 
remain  hermetically  sealed  until  the  septum  is  punctured  by  the  headspace 
'>  •  •  analyzer.  •  -  ■  -•  c : 


WARNING: 


Preliminary  Indications  are  that  soil  samples  h^vinf  orgaftjC;t^||rt. 
content  may  yield  low  recoveries  when  the  matrik  tiiodifjf j.flg  A»ulu*lon 
(Sec.  5.6)  is  used.  The  matrix  modifying  sol uti ^"14^0^5* 
appropriate  for  these  samples. 


r.*  -  -  /.JV.f  *  "■  ** 

.  ..  ■  T;  '  V 
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6.1.3  Prepare  a  field  blank  by  adding  10.0  ml  of  matrix  modifying 
solution  plus  internal  and  surrogate  standards  to  a  clean  22  mL  vial. 


NOTE :  The  addition  of  the  matrix  modifying  solution  and  the  internal  and 
surrogate  standards  at  the  time  of  sampling  (Sec.  6.1.2)  Is  the  preferred 
v  option  unless  high  concentrations  of  volatile  organics  are  expected.  The 
V matrix  modifying  solution  minimizes  dehydrohalogenation  reactions  through 
pH  adjustment,  eliminates  biodegradation  of  the  analytes  and  minimizes 
losses  of  analytes  by  volatility  since  the  vial  is  not  opened  in  the 
^  laboratory.  The  downside  is  increased  opportunity  for  contamination  of 
the  matrix  modifier  and  standards  in  a  field  sampling  situation.  Also, 
skilled  personnel  are  required  to  precisely  and  accurately  add  the  matrix 
v-;:  r modifying  solution,  and  especially  the  internal  and  surrogate  standards. 
These  problems  are  minimized  when  added  In  the  laboratory  (Sec.  6.1.1), 
however,  there  is  the  likelihood  of  significant  losses  of  volatile 
^  analytes  when  the  vial  is  reopened  in  the  laboratory. 


'.f  '  6.1.4  Fill  a  40  or  60  ml  VOA  vial  from  each  sampling  point  to  use 

V'; :  for  dry  weight  determination,  sample  screening  and  for  high  concentration 
"V  analysis  (if  necessary).  Sample  screening  Is  optional  since  there  is  no 
’  ‘  danger  of  contaminating  the  headspace  device  because  of  carryover  from  a 
-  "  •  high  concentration  sample. 


6.2  Sample  Storage 


6.2.1  Store  samples  at  4*C  until  analysis.  The  sample  storage  area 
must  be  free  of  organic  solvent  vapors. 

-  6.2.2  All  samples  should  be  analyzed  within  14  days  of  collection. 
Samples  not  analyzed  within  this  period  must  be  noted  and  data  are 
considered  minimum  values. 


7.0  PROCEDURE 

•V  7.1  Sample  screening  -  This  method  (using- the  low  concentration  approach), 
used  in  conjunction  with  either  Methods  8015  (GC/FID)  or  8021  (GC/PID/ELCD) ,  may 
be  used  as  a  sample  screening  method  prior  to  any  of  the  sample  introduction  - 
(JC/MS  configurations  to  assist  the  analyst  in  determining  the  approximate 
“concentration  of  volatile  organics  present  In  a  sample.  This  Is  especially 
critical  prior  to  the  use  of  volatile  organic  analysis  by  purge-and-trap  to 
prevent  the  contamination  of  the  system  by  high  concentration  samples.  It  can 
also  be  helpful  prior  to  the  use  of  this  headspace  method,  to  determine  whether 
to  proceed  with  the  low  concentration  method  or  the  high  concentration  method. 
High  concentrations  of  volatiles  will  not  contaminate  the  headspace  device. 
However,  it  may  create  contamination  problems  in  the  GC  or  GC/MS  system. 
Whenever  this  method  is  utilized  for  sample  screening,  very  minimal  calibration 
and  QC  are  suggested.  In  most  cases,  a  reagent  blank  and  a  single  point 
calibration  are  sufficient. 

7.2  Determination  of  sample  %  dry  weight  -  In  certain  cases,  sample 
results  are  desired  based  on  dry-weight  basis.  When  such  data  are  desired,  a 
portion  of  sample  for  this  determination  should  be  weighed  out  from  the  40  or  60 
mL  VOA  vial  (Sec.  6.1.3) . 
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WARNING: 


ir .  The  dryinq  oven  should  be  contained  in  a  hood  or  rented. 
Significant  laboratory  contamination  may  result  from  a  heavily 
contaminated  hazardous  waste  sample.  .  *  ,  -■  t_ 

7.2.1  Immediately  after  weighing  the  sample  for.  «V‘XV*,iaht1Jf 
5-10  g  of  the  sample  into  a  tared  crucible.  Determine  the  %  dry weight  of 
the  sample  by  drying  overnight  at  105*C  Allow  to  cool  in  a  desiccator 
before  weighing.  Calculate  the  %  dry  weight  as  follows: 


%  dry  weight 


nf  drv  sample 
g  of  sample 


7  3  The  Low  Concentration  Method  utilizing  an  equlllbHutrt  headspicfi . 

,  .  ^  f nunri  in  tor  7  4  and  samole  preparation  for  the  High  Concentration 

technique  Is  found I  in 7.4  and  P'  co^cey,tration  method  is  recommended  for 

fo^e??KaUV«^ th  Hethod tSft^S GC/Fexb  ?ftSrM:?£ody8«S4flb0rti* 

If  GC/MS  analysis  is  preferred  for  BTEX  in  gasoline,  follow  Method  82  . 

’  ?■  7.4  Low  concentration  method  for  soll/sediment  and  Soil'd  H f 

to  the  equilibrium  headspace  method.  {Approximate  concentration  r  3  MetHfid 
200  Mg/kg  -  the  concentration  range  is  dependent  upon  the  determinativSJiethdd  : 

and  the  sensitivity  of  each  analyte.) 

7.4.1  Calibration:  Prior  to  using  this  introduction  technique^or; 

any  GC  or  GC/NS  method,  the  eyetem  muat  ba  cal  tbrmted.  GertS^il 
-  -  calibration  procedures  are  discussed  in  Method  8000,  ^iie  tne , 

'  ,  determinative  methods  and  Method  5000  provide  sped «« vir^^tSddfd  % 
;■  calibration  and  preparation  of  standards.  Normally,  external  ,St4ndara^? 
^ hrat i nn  Is  nrfifsrrcd  for  the  GC  methods  .beciusd  .  ;r. 

interference  problems  with  Internal  standards.  1  1  ^^fbr aHoV^i S  ' 

a  problem,  based  on  historical  data,  internal  standard  cal ibratlort^S 
acceptable.  The  GC/MS  methods  normally  utilize  internalstandard 
calibration.  The  GC/MS  methods  require  instrument  tuning  prio^to^. 
proceeding  with  calibration.  r ' 

7  4.1.1  Initial  calibration:  Prepare  five  22  mL  vUli  A  it 

described^  in  Sec.  5.5,  and  a  reagent  blank  (Sec‘,5*4^;^fl^f0?f5a  £ 
according  to  Sec.  7.4.2  and  the  determinative  method  selected.', The 
mixing  step  Is  eliminated  since  no  soil  is  Present  irt  the  Viai.  -^;: 

741.2  Calibration  verification:  Prepare  4  single  22  mL 

vial  as  described  In  Sec.  5.5  by  SP1^.1^. w1t.hrth®  /^qinn  ng 

calibration  standard.  Proceed  according t  to  Sec.  7/4‘2jJtprmi native 
by  placing  the  vial  into  the  autosampler)  and  the  determinative^ 

method. 

•-  ..  r-  ■  . 

7  4  2  Headspace  operating  conditions  -  The  conditions  described^ 
throughout  Sec.  7.4  were  experimentally  optimized  using  .th®  ' 

described  in  Sec.  4.2.1.  If  other  systems  are  utilized,  it  H  Hcflmmenaea 
.  that  the  manufacturer's  conditions  be  followed. 

this  configuration  In  Method  8260  must  be  met  of  exceeded «. 

crm  ft  ReVisiblS  : 
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7.4.2. 1  This  method  is  designed  for  a  2  g  sample  size.  The 
sample  is 'prepared  in  the  field  by  adding  2  g  of  the  soil  sample  to 
the  22  mL  crimp-seal  or  screw  top  glass  headspace  vial  as  described 
in  Sec.  6.1. 

7. 4. 2. 2  Prior  to  analysis,  weigh  the  sealed  vial  and  Its 
contents  to  0.01  g.  If  the  matrix  modifying  solution  was  added  at 
the  time  of  sampling  (Sec.  6.1.2),  the  tare  weight  includes  the  10 
mL  of  matrix  modifying  solution. 


7. 4. 2:3  If  the  matrix  modifying  solution  was  not  added  at  the 
time  of  sampling  (Sec.  6.1.1),  unseal  the  vial,  rapidly  add  10.0  ml 
of  matrix  modifying  solution  and  1  mL  of  the  20  mg/L  Internal  (If 
necessary)  and  surrogate  standards  (individually  or  as  a  mixture). 
Immediately  reseal  the  vial. 


i  '  .v>: 


i  NOTE : 


L'k'Sj-:  ■ 


Only  open  and  prepare  one  vial  at  a  time  to  minimize  loss  of  volatile 
organics. 

7. 4. 2. 4  Mix  the  samples  (on  a  rotator  or  shaker)  for  at  least 
2  min.  Place  the  vials  In  the  autosampler  carrousel  at  room 
temperature.  The  individual  vials  are  moved  to  a  heating  zone,  and 
allowed  to  equilibrate  for  50  min  at  85*C.  Each  sample  is  then 
mixed  by  mechanical  vibration  for  10  rain  at  a  mix  power  of  7.67 
Watts  while  maintaining  the  temperature  at  SS’C.  The  vial  Is 
allowed  to  pressure  equilibrate  for  5  sec.  The  autosampler  then 
raises  the  vial  causing  a  stationary  needle  to  puncture  the  septum, 
I"  and  pressurize  the  vial  with  helium  at  10  psi. 


7.4.2. 5  The  pressurized  headspace  is  then  vented  through  a  1 
mL  sample  loop  to  the  atmosphere  for  15  sec.  The  sample  -Is 
equilibrated  within  the  loop  for  5  sec.  Finally  the  carrier  gas,  at 
a  flow  rate  of  1.0  mL/min,  backflushes  the  sample  loop  sweeping  the 
sample  through  the  heated  transfer  line  onto  the  GC  column. 


7.4.2. 6  Proceed  with  the  analysis  as  per  the  determinative 
method  of  choice. 


7.5  High  concentration  method 

7.5.1  If  the  sample  was  collected  by  Sec.  6.1.1  with  no  matrix 
modifying  solution  added  at  time  of  sampling,  add  10.0  mL  of  methanol  to 
the  high  level  soil  sample  within  the  tared  22  mL  vial.  (Weigh  the  sample 
to  the  nearest  0.01  g  prior  to  the  addition  of  methanol.) 

7.5.2  Otherwise,  transfer  approximately  2  g  of  sample  from  the  40 
or  60  mL  VOA  vial  into  a  tared  22  mL  sample  vial  (Sec.  5.1).  Add  10.0  mL 
of  methanol . 

7.5.3  Mix  by  shaking  for  10  min  at  room  temperature.  Decant  2  mL 
of  the  methanol  to  a  screw  top  vial  with  Teflon®  faced  septa  and  seal. 
Withdraw  10  uL,  or  appropriate  volume  of  extract  from  Table  2,  end  Inject 
into  a  22  mL  vial  containing  10.0  mL  of  matrix  modifying  solution  and 
internal  standards  (if  required)  and  surrogates.  Analyze  by  the  headspace 
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procedure  by  placing  the  vial. into  the  autosampler  and  proceeding 

Sec.  7. 4. 2. 4. 

3.0  QUALITY  CONTROL 

3.1  Refer  to  Chapter  One  for  specific  quality  control  procedures  and 

Method  5000  for  sample  preparation  QC  procedures.  V- 

8.2  Before  processing  any  samples,  the  analyst  should  demonstrate  through 
the  analysis  of  an  organic-free  reagent  water  method  blank  that  all  glassware  and 
reagents  are  interference  free.  Each  time  a  set  of  samples  is  extracted.  Or 
there  is  a  change  in  reagents,  a  method  blank  should  be  processed  as  a  safeguard 
against  chronic  laboratory  contamination.  The  blank  samples  should  be  carried 
through  all  stages  of  the  sample  preparation  and  measurement. 

8.3  Initial  Demonstration  of  Proficiency  -  Each  laboratory'  must 
demonstrate  Initial  proficiency  with  each  sample  preparation  and  determinative 
method  combination  it  utilizes,  by  generating  data  of  acceptable  accuracy  ahd 
precision  for  target  analytes  in  a  clean  matrix.  The  laboratory  must  also  repeat 
the  following  operations  whenever  new  staff  are  trained  or  Significant :chaiigSS 

in  instrumentation  are  made.  See  Sec.  8.0  of  Methods  ;  5000  4rtd  80d0  jrfdP  ; 
information  on  how  to  accomplish  this  demonstration. 

•  •  -  8.4  "Sample  Quality  Control  for  Preparation  and  Analyst 
Method  5000  and  Method  8000  for  procedures  to  follow  to  defflbnStfitS ^cHpUBl 
continuing  performance  on  each  set  of  samples  to  be  analyzed.  This  ^clUdeSjthe  ^ 
method  blank,  either  a  matrix  spike/matrix  spike  duplicate  Of*  a  itiiitii  spike  iM  s 
duplicate  sample  analysis,  a  laboratory  control  sample  (LCS)  and  the  addition  Of  .. 
surrogates  to  each  sample  and  QC  sample. 

8.5  It  is  recommended  that  the  laboratory  adopt  additional  ^qual  ity 
assurance  practices  for  use  with  this  method.  The  specific  practices  that  are 
most  productive  depend  upon  the  needs  of  the  laboratory  and  the  nature  Of  the 
samples.  Whenever  possible,  the  laboratory  should  analyze  standard ^  FO fire nee;: : 
materials  and  participate  in  relevant  performance  evaluation  studies 


9.0  METHOD  PERFORMANCE 

9.1  Single  laboratory  accuracy  and  precision  data  were  obtained  for  the 
method  analytes  in  two  soil  matrices:  sand  and  a  surface  garden  .soil  r-These  data 
are  found  in  tables  in  Method  8260. 
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Method 

Number 


TABLE  1 

DETERMINATIVE  METHODS  INTERFACED  TO  METHOD  5021 
Method  Name 


vvv-.. 


8015 

8021 

8260 


Nonhalogenated  Volatile  Organics  Using  GC/FID  • 

Halogenated  and  Aromatic  Volatiles  by  GC  with  Detectors  in 
Series:  Capillary  Column  -r  .  \ 

Volatile  Organics  by  GC/MS:  Capillary  Column 


TABLE  2 

QUANTITY  OF  METHANOL  EXTRACT  REQUIRED  FOR  ANALYSIS  OF 
HIGH -CONCENTRATION  SOILS/SEDIMENTS 


Approximate 
Concentration  Range 
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Volume  of  '  "  ■/ 4  ... 

Methanol  Extract* 

•  *  ■  .  ■_ 

500-10.000  /ig/kg 
1,000-20,000  Mg/kg 
5,000-100,000  Mg/kg 

25,000-500,000  ^g/kg 

'  100  4 L 

.  .  50^/xL  >r. 

100  uL  o0tO  dilution 

Calculate  appropriate  dilution  factor  for  concentrations. 
table. 


4  The  volume  of  methanol  added  to  5  ml  of  water  beifUJ  r— 
kept  constant.  Therefore  *  add  to  the  5  mL  syrirM  ^hatevlf  fjol  UrSJ 
of  methanol  is  necessary  to  maintain  a  volume  of  100  mL  added  to^.the 
syringe. 

"h  Dilute  an  aliquot  of  the  methanol  extract  and  then  take  idb  mJ.  for 
analysis.  '  *. ;  /  ;  v‘- ' •' - 
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METHOO  5021 

VOLATILE  ORGANIC  COMPOUNDS  IN  SOILS  AND  OTHER  SOLID  MATRICES 
USING  EQUILIBRIUM  HEADSPACE  ANALYSIS 


7.;  0«t.riwn* 
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X  M  \ 
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Method 
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METHOD  PERFORMANCE 


Method  Detection  Limits  (MDL) 

EPA  Method  8021  specifies  method  performance  criteria  assuming  a  photo-ionization 
detector  (PED)  and  a  Hall  electrolytic  conductivity  detector  (HECD)  are  used  in  series.  Since  we 
are  using  different  detectors  (e.g.,  flame  ionization  detector  (FED)  and  an  electronic  capture 
detector  (ECD))  in  parallel  as  a  modification  of  Method  8021  it  was  necessary  to  conduct  an 
instrument  specific  method  detection  limit  (MDL)  study. 

The  MDL  study  was  conducted  in  ARA/New  England’s  Environmental  Laboratory.  The 
instrument  configuration  consisted  of  Tekmar  7000  Static  Headspace  sampler  connected  directly 
via  a  heated  transfer  line  to  the  split/splitless  capillary  injection  port  of  an  Hewlett-Packard  5890 
series  II  gas  chromatograph  equipped  with  electronic  pressure  control  (EPC).  The  injection  port 
was  run  in  splitless  mode  to  optimize  the  detection  of  trace  analytes. 

During  method  development  the  system  was  first  optimized  for  the  detection  of  the  target 
analytes.  Once  a  suitable  method  was  finalized,  the  retention  time  windows  for  the  individual 
target  compounds  were  determined.  This  task  involved  analyzing  three  samples  of  each  analyte 
over  a  period  spanning  at  least  72-hours.  The  mean  and  standard  deviation  (cr)  of  the  retention 
times  for  each  target  analyte  was  calculated  from  the  three  runs.  The  retention  time  window  was 
then  set  equal  to  plus  or  minus  3a.  These  results  are  shown  below  in  Table  F-l. 

The  instrument  was  then  calibrated  using  a  five-point  calibration  over  the  range  of  zero 
to  100-ppb  (parts  per  billion).  The  concentrations  selected  for  the  calibration  curve  included  5, 
10,  20,  50  and  100-ppb.  Acceptance  criteria  for  instrument  response  linearity  is  based  upon  the 
correlation  coefficient  (r)  of  the  best  fit  line  for  the  calibration  data  points.  If  r2  is  greater  than  or 
equal  to  0.995  the  calibration  was  considered  valid.  The  calibration  curves  for  each  of  the  target 
analytes  are  included  in  Appendix  F.  All  of  the  calibration  curves  met  the  acceptance  criteria 
stated  above. 

Following  the  instrument  calibration  a  series  of  seven  samples,  each  at  a  concentration  of 
1-ppb  for  each  of  the  target  analytes,  were  analyzed.  The  mean  concentration  and  standard 
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deviation  for  each  analyte  was  determined  and  is  tabulated  in  Table  F-3,  at  the  end  of  this 
appendix.  The  method  detection  limit  (MDL)  is  defined  as  the  minimum  concentration  of  a 
substance  that  can  be  measured  and  reported  with  99%  confidence  that  the  value  is  above  zero. 
Assuming  a  Gausian  distribution  and  multiplying  the  standard  deviation  (a)  by  the  t-Statistic  for 
six  degrees  of  freedom  (n-1)  at  99%  confidence  the  MDL  was  determined.  These  limits  are 
shown  below  in  Table  F-l. 

This  method  was  tested  for  accuracy  and  precision  in  ARA’s  laboratory  using  organic 
free  reagent  water  spiked  at  10pg/L  of  each  target  analyte.  Accuracy  is  represented  by  average 
percent  recovery  of  seven  samples  which  is  calculated  as  the  average  measured  concentration 
divided  by  the  actual  concentration.  Precision  is  represented  as  the  standard  deviation  of  the 
seven  samples.  Laboratory  precision  and  accuracy  data  for  each  detector  are  presented  below  in 
Table  F-2. 


Table  F-l.  Chromatographic  Retention  Times  and  Method  Detection  Limits  (MDL)  for 
Volatile  Organic  Compounds  on  Flame  Ionization  Detector  (FID)  and 
Electronic  Capture  Detector  (ECD)  Detectors. 


Analyte 

FID 

Ret.  Time 
(min) 

ECD 

Ret.  Time 
(min) 

FID 

MDL 

hq/l 

ECD 

MDL 

hq/l 

1,  1-Dichloroethane 

- 

2.33 

- 

0.25 

trans  1 , 2-Dichloroethene 

- 

1.97 

- 

0.16 

cis  1 ,  2-Dichloroethene 

2.91 

2.93 

1.05 

0.24 

Trichloroethene 

5.28 

•5.30 

1.35 

0.24 

1 ,4-Dichlorobenzene 

13.17 

13.19 

0.83 

0.18 

Benzene 

4.01 

- 

0.67 

- 

Toluene 

7.63 

- 

0.30 

- 

o-Xylene 

10.75 

- 

0.24 

- 

Vinyl  chloride 

0.85 

- 

1.84 

- 
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Table  F-2.  Single  Laboratory  Accuracy  and  Precision  Data  For  Volatile  Organic 
Compounds  In  Water. 


Analyte 

FID 

Recovery 

(%) 

Standard 

Deviation 

ECD 

Recovery 
(%)  ' 

Standard 

Deviation 

1,  1-Dichloroethane 

- 

- 

94% 

4.63 

trans  1 , 2-Dichloroethene 

- 

- 

99% 

6.30 

cis  1 ,  2-Dichloroethene 

80% 

7.61 

93% 

4.84 

Trichloroethene 

85% 

6.84 

92% 

5.19 

1 ,4-Dichlorobenzene 

88% 

5.11 

108% 

5.40 

Benzene 

81% 

4.38 

- 

- 

Toluene 

85% 

4.56 

- 

- 

o-Xylene 

87% 

3.80 

- 

- 

Vinyl  chloride 

48% 

4.67 

- 

- 

Estimated  Quantitation  Limits  (EQL) 

EPA  Method  8021  states  that  the  estimated  quantitation  limit  (EQL),  which  is  the 
minimum  concentration  that  can  be  reported  with  reasonable  accuracy,  is  determined  as  the  MDL 
for  each  analyte  times  a  response  factor.  The  response  factor  (which  is  dependent  on  the  sample 
matrix)  for  groundwater  and  this  method  is  10.  These  EQLs  are  reported  in  Table  3  in  the 
Experimental  Design  section. 
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Table  F-3.  Method  Detection  Limits  (MDL)  Worksheet 


Analyte  Concentrations  by  FID  in  ppb 

Standard  Concentration:  1  ppb _ 


Note:  3.14  is  the  t-Statistic  for  n-1  degrees  of  freedom,  99%  Confidence  Interval. 


Analyte  Concentrations  by  ECD  in  ppb 


Sample  ID 

trans  1 ,2-DCE 

1,1  -DC  A 

cis  1,2-DCE 

TCE 

1 ,4-DCB 

1 

1.15 

0.68 

0.68 

1.03 

0.71 

2 

1.23 

0.70 

0.87 

1.20 

0.82 

3 

1.27 

0.87 

0.87 

1.19 

0.87 

4 

1.16 

0.85 

0.73 

1.04 

0.76 

5 

1.27 

0.83 

0.87 

1.17 

0.82 

6 

1.25 

0.84 

0.82 

1.16 

0.81 

7 

1.26 

0.72 

0.80 

1.21 

0.87 

1.23 

0.78 

0.81 

1.14 

0.81 

0.05 

0.08 

0.08 

0.08 

0.06 

0.16 

0.25 

0.24 

0.241 

0.18 

Note:  3.14  is  the  t-Statistic  for  n-1  degrees  of  freedom,  99%  Confidence  Interval. 
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Table  F-4.  Precision  and  Accuracy  Worksheet 

Analyte  Relative  Percent  Recoveries  by  FID 


Standard  Concentration:  10  ppb 


Sample  ID 

Vinyl  Chloride 

Benzene 

TCE 

Toluene 

o-Xylene 

1 ,4-DCB 

1 

46 

79 

76 

80 

79 

82 

80 

2 

42 

68 

77 

85 

83 

87" 

89 

3 

54 

89 

88 

88 

92 

92 

93 

4 

43 

77 

80 

74 

84 

89 

93 

5 

47 

91 

79 

92 

82 

84 

86 

6 

53 

80 

86 

92 

■B 

90 

88 

7 

51 

78 

79 

81 

82 

83 

82 

n 

48% 

80% 

81% 

85% 

85% 

87% 

88% 

CT 

4.67 

7.61 

4.38 

6.84 

4.56 

3.80 

5.11 

Analyte  Relative  Percent  Recoveries  by  ECD 


Standard  Concentration:  10  ppb 


Sample  ID 

trans  1 ,2-DCE 

1,1-DCA 

EgUHaMJ 

TCE 

1,4-DCB 

1 

91 

88 

87 

85 

107 

2 

105 

99 

CO 

oo 

98 

112 

3 

97 

96 

95 

93 

115 

4 

95 

94 

91 

CD 

CO 

CO 

CO 

5 

95 

89 

86 

87 

100 

6 

101 

99 

99 

111 

7 

93 

91 

94 

103 

H" 

O’ 

94% 

93% 

92% 

108% 

6.30 

4.63 

4.84 

5.19 

5.40 
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Table  F-5.  Analyte  Retention  Time  Worksheet 
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SECTION  1 

PIEZO-CONE  PENETRATION  TESTS 

HANSCOM  AIR  FORCE  BASE 
MASSACHUSETTS 

INTRODUCTION 

Applied  Research  Associates,  Inc.  (ARA),  under  contract  to  Armstrong  Laboratory, 
conducted  Piezo-Electric  Cone  Penetration  Tests  (P-CPT)  in  support  of  the  geotechnical 
investigation  at  Hanscom  AFB,  Massachusetts.  The  purpose  of  this  effort  is  to  determine 
whether  or  not  groundwater  samples  collected  from  CPT-installed  wells  produce  the  same 
analytical  results  as  groundwater  samples  collected  from  conventionally  installed  wells.  This 
report  documents  ARA's  site  investigation  efforts,  test  techniques  and  analysis  of  the  data  for 
fieldwork  conducted  from  August  1 996  to  February  1997.  Presented  in  this  report  are  the  field 
testing  methods,  data  analysis  techniques  and  a  discussion  of  the  results. 

TEST  LOCATIONS 

Sixty-two  cone  penetrometer  tests  have  been  conducted  as  a  part  of  the  geotechnical 
investigation  at  Hanscom  AFB  in  Massachusetts.  The  CPT  test  identification  and  depth  of  each 
penetration  are  listed  in  Tables  1.1,  1.2,  and  1.3. 

A  total  of  forty-three  2-inch  ID  PVC  monitoring  wells  were  installed  using  the 
penetrometer  vehicle.  The  monitoring  well  construction  details  are  summarized  in  Table  1.4. 
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REPORT  OUTLINE 


This  report  is  organized  into  four  sections  and  one  Appendix.  Section  2  discusses  the  P- 
CPT  equipment,  field  procedures  and  data  format.  Section  3  is  a  discussion  of  the  techniques 
used  for  estimating  soil  classification.  Section  4  contains  a  list  of  references. 

The  data  for  the  CPT  tests  are  presented  in  Appendix  A.  Each  profile  consists  of  tip 
resistance  (psi),  sleeve  friction  (psi),  friction  ratio  (sleeve  friction/tip  resistance),  pore  pressure 
(psi),  and  soil  classification.  - 
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Table  1.1  CPT  Testing  Summary  at  Site  1.  Hanscom  AFB 


Site 

Test  ID 

Date  of  Test 

—M 

■KhH 

i 

CPT-02 

08/29/96 

17.5 

4.90 

1 

CPT-03B 

08/29/96 

4.0 

N/A 

i 

CPT-MW-04 

12/17/96 

16.2 

13.47 

i 

CPT-B102-MW 

01/10/97 

19.3 

1.96 

1 

CPT-B103-MW 

01/28/97 

15.0 

13.47 

1 

CPT-B104-MW 

01/28/97 

9.5 

7.53 

i 

CPT-B108-MW 

01/11/97 

67.3 

7.67 

i 

CPT-B1 13-MW 

12/19/96 

49.1 

11.12 

i 

CPT-B1 15-MW 

01/10/97 

51.0 

18.39 

i 

CPT-B126-MW 

01/11/97 

49.9 

1.96 

i 

CPT-RAP1-4S 

01/28/97 

15.0 

..  2.85 

i 

CPT-RAP1-5S 

01/28/97 

10.8 

8.79 

i 

CPT-RAP1-6S 

01/09/97 

19.2 

5.90 

Table  1.2  CPT  Testing  Summary  at  Site  2.  Hanscom  AFB 


Site 

Test  ID 

Date  of  Test 

Depth  of 
Penetration  (ft) 

Depth  to  GWT 
(ft) 

2 

CPT-01 

08/29/96 

44.6 

7.40 

2 

CPT-04 

08/30/96 

65.0 

7.00 

2 

CPT-B101-MW 

01/11/97 

22.3 

7.67 

2 

CPT-B105-MW 

12/20/96 

18.0 

10.03 

2 

CPT-B106-MW 

12/21/96 

18.0 

7.84 

2 

CPT-B107-MW 

12/19/96 

17.5 

11.12 

2 

CPT-B109-MW 

12/20/96 

62.7 

8.68 

2 

CPT-B130-MW 

01/09/97 

19.3 

8.87 

2 

CPT-B238-MW 

01/29/97 

12.3 

4.93 

2 

CPT-B239-MW 

01/29/97 

26.0 

4.93 

2 

CPT-B241-MW 

01/11/97 

20.3 

7.45 

2 

CPT-B242-MW 

01/30/97 

7.45 

2 

CPT-OW2-1 

12/22/96 

18.4 

11.54 

2 

CPT-OW2-2 

12/22/96 

23.3 

12.18 

2 

CPT-OW2-4 

01/10/97 

35.3 

18.39 

2 

CPT-OW2-6 

12/21/96 

23.3 

11.04 

2 

CPT-OW2-7 

01/10/97 

25.3 

10.52 

2 

CPT-RAP2-2S 

12/19/96 

23.2 

6.09 

2 

CPT-RAP2-2T 

12/19/96 

69.0 

8.80 

2 

CPT-RAP2-3S 

01/09/97 

28.9 

8.27 

2 

CPT-RAP2-4S 

12/18/96 

28.5 

6.32 

2 

CPT-RAP2-4T 

12/18/96 

32.8 

6.32 

2 

CPT-RAP2-5S 

12/21/96 

16.5 

7.79  ! 

2 

CPT-RFW-1 1 

12/18/96 

21.0 

11.79 

Table  1.3  CPT  Testing  Summary  at  Site  21.  Hanscom  AFB 


Test  ID 

Date  of  Test 

imB 

■KdhH 

21 

CPT-05 

08/30/96 

16.0 

15.00 

21 

CPT-06 

08/30/96 

21.2 

11.70 

21 

CPT-B20 

02/03/97 

19.0 

8.62 

21 

CPT-B37 

01/31/97 

19.0 

6.19 

21 

CPT-B38 

02/04/97 

20.5 

13.93 

21 

CPT-B39 

02/04/97 

21.0 

12.20 

21 

CPT-B40 

01/31/97 

19.1 

11.73 

21 

CPT-B41 

01/31/97 

17.0 

11.28 

21 

CPT-B42 

01/31/97 

17.0 

7.30 

21 

CPT-OW-2 

01/10/97 

16.8 

4.96 

21 

CPT-MWZ-3 

01/31/97 

21.5 

..  14.80 

21 

CPT-MWZ-4 

02/04/97 

20.0 

'  13.77 

21 

CPT-MWZ-5 

02/01/97 

20.6 

11.53 

21 

CPT-MWZ-6 

02/01/97 

20.5 

8.51 

21 

CPT-MWZ-7 

01/31/97 

14.2 

5.30 

21 

CPT-MWZ-8 

01/30/97 

21.2 

16.01 

21 

CPT-MWZ-1 1 

02/01/97 

20.9 

11.17 

21 

CPT-MWZ-12 

01/31/97 

22.4 

5.30 

21 

CPT-MWZ-1 6 

02/05/97  ; 

/-n:  11.7 

14.34 

21 

CPT-MWZ-1 7 

02/03/97 

20.2 

14.34 

21 

CPT-MWZ-1 9 

01/30/97 

15.2 

N/A 

21 

CPT-MWZ-22 

02/03/97 

21.5 

12.22 

21 

CPT-MWZ-23 

01/31/97 

21.0 

14.39 

21 

CPT-MWZ-24 

02/04/97 

20.3 

14.39 

21 

CPT-MWZ-25 

01/31/97 

13.3 

N/A 

SECTION  2 

TESTING  EQUIPMENT  AND  PROCEDURES 


INTRODUCTION 

The  electric  cone  penetrometer  test  (CPT)  was  originally  developed  for  use  in  soft  soil. 
Over  the  years,  cone  and  push  system  designs  have  evolved  to  the  point  where  they  can  now  be 
used  in  strong  cemented  soils  and  even  soft  rock.  ARA's  penetrometer  consists  of  an 
instrumented  probe  that  is  forced  into  the  ground  using  a  hydraulic  load  frame  mounted  on  a 
heavy  truck  with  the  weight  of  the  truck  providing  the  necessary  reaction  mass.  The  probe  has  a 
conical  tip  and  a  friction  sleeve  that  independently  measure  vertical  resistance  beneath  the  tip  as 
well  as  frictional  resistance  on  the  side  of  the  probe  as  functions  of  depth.  A  schematic  view  of 
ARA's  penetrometer  probe  is  shown  in  Figure  2.1 .  A  pressure  transducer  in  the  cone  is  used  to 
measure  the  pore  water  pressure  as  the  probe  is  pushed  into  the  ground  (Piezo-CPT). 


PIEZO-ELECTRIC  CONE  PENETROMETER  TEST 

The  cone  penetrometer  tests  are  conducted  using  the  ARA  penetrometer  truck.  The 
penetrometer  equipment  is  mounted  inside  a  van  body  attached  to  a  ten-wheel  truck  chassis  with 
a  diesel  engine.  Ballast  in  the  form  of  metal  weights  are  added  to  the  truck  to  achieve  an  overall 
push  capability  of  50,000  lbs.  Penetration  force  is  supplied  by  a  pair  of  large  hydraulic  cylinders 
bolted  to  the  truck  frame. 

The  penetrometer  probe  is  of  standard  dimensions  having  a  1.730-inch  diameter,  60° 
conical  tip,  and  a  1.75-inch  diameter  by  5.27-inch  long  friction  sleeve.  The  shoulder  between  the 
base  of  the  tip  and  the  porous  filter  is  0.08  inch  long.  A  1 .85-inch  diameter  expander,  located 
5.25  inches  behind  the  top  of  the  friction  sleeve  and  shown  in  Figure  2.1,  pushes  the  penetration 
hole  open  and  reduces  the  frictional  drag  on  the  push  tubes  behind  the  probe.  The  penetrometer 
is  normally  advanced  vertically  into  the  soil  at  a  constant  rate  of  48  inches/minute,  although  this 
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rate  must  sometimes  be  reduced  as  hard  layers  are  encountered.  The  electric  cone  penetrometer 
test  is  conducted  in  accordance  with  ASTM  D3441  (Ref.  1). 

Inside  the  probe,  two  load  cells  independently  measure  the  vertical  resistance  against  the 
conical  tip  and  the  side  friction  along  the  sleeve.  Each  load  cell  is  a  cylinder  of  uniform  cross 
section  inside  the  probe  which  is  instrumented  with  four  strain  gages  in  a  full-bridge  circuit. 
Forces  are  sensed  by  the  load  cells  and  the  data  are  transmitted  from  the  probe  assembly  via  a 
cable  running  through  the  push  tubes.  The  analog  data  are  digitized,  recorded,  and  plotted  by 
computer  in  the  penetrometer  truck.  A  set  of  data  is  normally  recorded  each  second,  for  a 
minimum  resolution  of  about  one  data  point  every  0.8  inch  of  cone  advance.  The  depth  of 
penetration  is  measured  using  a  linear  displacement  transducer  mounted  inside  one  of  the  push 
cylinders. 

Electronic  data  acquisition  equipment  for  the  cone  penetrometer  consists  of  a  computer 
with  a  graphics  monitor  and  a  rack  of  eight  signal  conditioners.  Analog  signals  are  transmitted 
from  the  probe  to  the  signal  conditioners  where  the  CPT  data  are  amplified  and  filtered  at  1  Hz. 
Once  amplified,  the  analog  signals  are  transmitted  to  a  high  speed  analog-to-digital  converter 
board,  where  the  signals  are  digitized;  usually  at  the  rate  of  one  sample  per  second  for  the 
penetration  data.  The  digital  data  are  then  read  into  memory  and  written  to  the  internal  hard  disk 
for  future  processing.  Upon  completion  of  the  test,  the  penetration  data  is  plotted.  The  digital 
data  are  brought  to  ARA's  New  England  Division  in  South  Royalton,  Vermont,  for  analysis  and 
preparation  of  report  plots. 

Saturation  of  the  Piezo-Cone 

Penetration  pore  pressures  are  measured  with  a  pressure  transducer  located  behind  the  tip 
in  the  lower  end  of  the  probe.  Water  pressures  in  the  soil  are  sensed  through  a  250  micron 
minimum  porous  polyethylene  filter  that  is  0.25-inch  high  and  0.202-inch  thick.  The  pressure 
transducer  is  connected  to  the  porous  filter  through  a  pressure  port  as  shown  in  Figure  2.1 .  The 
pressure  port  and  the  filter  are  filled  with  a  high  viscosity  silicone  oil. 
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For  the  pressure  transducer  to  respond  rapidly  and  correctly  to  changing  pore  pressures 
upon  penetration,  the  filter  and  pressure  port  must  be  saturated  with  oil  upon  assembly  of  the 
probe.  A  vacuum  pump  is  used  to  de-air  the  silicone  oil  before  use  and  also  to  saturate  the 
porous  filters  with  oil.  The  probe  is  assembled  with  the  pressure  transducer  facing  upwards  and 
the  cavity  above  the  pressure  transducer  is  filled  with  de-aired  oil.  A  previously  saturated  filter 
is  then  placed  on  a  tip  and  oil  is  poured  over  the  threads.  When  the  cone  tip  is  screwed  into 
place,  excess  oil  is  ejected  through  the  pressure  port  and  filter,  thereby  forcing  out  any  trapped 
air. 

Saturation  of  the  piezo  filter  is  verified  with  field  calibrations  performed  on  a  daily  basis 
and  after  replacement  of  the  filter.  The  high  viscosity  of  the  silicone  oil  coupled  with  the  small 
pore  space  in  the  filter  prevents  the  loss  of  saturation  as  the  cone  is  pushed  through  dry  soils. 
Saturation  of  the  cone  can  be  verified  with  a  calibration  check  at  the  completion  of  the 
penetration.  Extensive  field  experience  has  proven  the  reliability  of  this  technique. 

Field  Calibrations 

Many  factors  can  effectively  change  the  calibration  factors  used  to  convert  the  raw 
instrument  readouts,  measured  in  volts,  to  units  of  force  or  pressure.  As  a  quality  control 
measure,  as  well  as  a  check  for  instrument  damage,  the  load  cells  and  the  pressure  transducer  are 
routinely  calibrated  in  the  field.  Calibrations  are  completed  with  the  probe  ready  to  insert  into 
the  ground  so  that  any  factor  affecting  any  component  of  the  instrumentation  system  will  be 
included  and  detected  during  the  calibration. 

The  tip  and  sleeve  load  cells  are  calibrated  with  the  conical  tip  and  friction  sleeve  in  place 
on  the  probe.  For  each  calibration,  the  probe  is  placed  in  the  push  frame  and  loaded  onto  a 
precision  reference  load  cell.  The  reference  load  cell  is  periodically  calibrated  in  ARA's 
laboratory  against  instruments  traceable  to  NIST  standards.  To  calibrate  the  pore  pressure 
transducer,  the  saturated  probe  is  inserted  into  a  pressure  chamber  with  air  pressure  supplied  by 
the  compressor  on  the  truck.  The  reference  transducer  in  the  pressure  chamber  is  also 
periodically  calibrated  against  an  NIST  traceable  instrument  in  ARA's  laboratory.  Additionally, 
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the  linear  displacement  transducer  used  to  measure  the  depth  of  penetration,  is  periodically 
checked  against  a  tape  measure. 

Each  instrument  is  calibrated  using  a  specially  developed  computer  code  that  displays  the 
output  from  the  reference  device  and  the  probe  instrument  in  graphical  form.  During  the 
calibration  procedure,  the  operator  checks  for  linearity  and  repeatability  in  the  instrument  output. 
At  the  completion  of  each  calibration,  this  code  computes  the  needed  calibration  factors  using  a 
linear  regression  algorithm.  At  a  minimum,  each  probe  instrument  is  calibrated  at  the  beginning 
of  each  day  of  field  testing.  Furthermore,  the  pressure  transducer  is  recalibrated  each  time  the 
porous  filter  is  changed  and  the  cone  resaturated.  Calibrations  are  also  performed  to  verify  the 
operation  of  any  instrument  if  any  damage  is  suspected. 

Penetration  Data  Format 

Data  are  presented  as  profiles  of  tip  resistance  and  sleeve  friction.  A  sample  presentation 
of  data  is  shown  in  Figure  2.2.  Tip  resistance  is  obtained  by  dividing  the  vertical  force  on  the 
conical  tip  by  the  effective  tip  area  (2.35  in2).  The  offset  between  the  depth  at  the  tip  and  the 
depth  at  the  friction  sleeve  is  corrected  by  shifting  the  sleeve  friction  profile  downward  so  that  it 
corresponds  to  the  depth  at  the  centroid  of  the  tip.  In  addition  to  the  resistance  and  sleeve 
friction,  a  friction  ratio  profile  is  presented  for  each  location.  This  is  simply  the  sleeve  friction 
expressed  as  a  percentage  of  the  tip  resistance.  In  uncemented  soils  the  friction  ratio  can  be  used 
to  determine  soil  type. 

The  penetration  pore  pressure  that  is  measured  as  the  probe  is  advanced  is  also  plotted  in 
Figure  2.2.  As  shown  in  Figure  2.1,  the  piezo-cone  probe  senses  the  pore  pressure  immediately 
behind  the  tip.  Currently,  there  is  no  accepted  standard  for  the  location  of  the  sensing  element. 
ARA  chose  to  locate  the  sensing  element  behind  the  tip  since  the  filter  is  protected  from  the 
direct  thrust  of  the  penetrometer  and  the  measured  pore  pressure  can  be  used  to  correct  the  tip 
resistance  data  (discussed  in  the  next  section)  as  recommended  in  Reference  2.  The  magnitude 
of  the  penetration  pore  pressure  is  a  function  of  the  soil  compressibility  and,  most  importantly, 
permeability.  In  freely  draining  soil  layers,  the  measured  pore  pressures  will  be  very  close  to  the 
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hydrostatic  pressure  computed  from  the  elevation  of  the  water  table.  When  low  permeability  soil 
layers  are  encountered,  excess  pore  pressures  generated  by  the  penetration  process  can  not 
dissipate  rapidly  and  this  results  in  measured  pore  pressures  which  are  significantly  higher  than 
the  hydrostatic  pressures.  Whenever  the  penetrometer  is  stopped  to  add  another  section  of  push 
tube,  or  when  a  pore  pressure  dissipation  test  is  run,  the  excess  pore  pressure  may  begin  to 
dissipate.  When  the  penetration  is  resumed,  the  pore  pressure  quickly  rises  to  the  level  measured 
before  the  penetrometer  was  stopped.  This  process  causes  some  of  the  spikes  that  appear  in  the 
penetration  pore  pressure  data. 


Pore  Pressure  Correction  of  Tip  Stress 

Cone  penetrometers,  by  necessity,  must  have  a  joint  between  the  tip  and  sleeve.  Pore 
pressure  acting  behind  the  tip  decreases  the  total  tip,  resistance  that  would  be  measured  if  the 
penetrometer  was  without  joints.  The  influence  of  pore  pressure  in  these  joints  is  compensated 
for  by  using  the  net  area  concept  (Ref.  2).  The  corrected  tip  resistance  is  given  by: 


where: 


Qt 


=  qc+u 


1- 


AtJ 


qT  =  corrected  tip  resistance  (psi) 
qc  =  measured  tip  resistance  (psi) 

u  -  penetration  pore  pressure  measured  behind  the  tip  (psi) 
A„  =  net  area  behind  the  tip  not  subjected  to  the  pore  pressure 
At  =  projected  area  of  the  tip 


(2.1) 


Hence,  for  the  ARA  cone  design,  the  tip  resistance  is  corrected  as: 

qT  =  qc+u{. 1890)  (2.2) 

Laboratory  calibrations  have  verified  Equation  2.2  for  ARA's  piezo-cone  design. 
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A  joint  also  exists  behind  the  top  of  the  sleeve  (see  Figure  2.1).  However,  since  the 
sleeve  is  designed  to  have  the  same  cross  sectional  area  on  both  ends,  the  pore  pressures  acting 
on  the  sleeve  cancel  out.  Laboratory  tests  have  verified  that  the  sleeve  is  subjected  to  equal  end 
area  effects.  Thus,  no  correction  for  pore  pressure  is  needed  for  the  sleeve  friction  data. 

The  net  effect  of  applying  the  pore  pressure  correction  is  to  increase  the  tip  resistance. 
Generally,  this  correction  is  only  significant  when  the  measured  tip  resistance  is  very  low. 

Numerical  Editing  of  the  Penetration  Data 

Any  time  that  the  cone  penetrometer  is  stopped  or  pulled  back  during  a  test,  misleading 
data  can  result.  For  instance,  when  the  probe  is  stopped  to  add  the  next  push  tube  section,  or 
when  a  pore  pressure  dissipation  test  is  run,  the  excess  pore  pressures  will  dissipate  towards  the 
hydrostatic  pore  pressure.  When  the  penetration  is  resumed,  the  pore  pressure  generally  rises 
very  quickly  to  the  pressures  experienced  prior  to  the  pause  in  the  test.  In  addition,  the  probe  is 
sometimes  pulled  back  and  cycled  up  and  down  at  intervals  in  deep  holes  to  reduce  soil  friction 
on  the  push  tubes.  This  results  in  erroneous  tip  stress  data  when  the  cone  is  advanced  in  the 
previously  penetrated  hole. 

To  eliminate  this  misleading  data  from  the  penetration  profile,  the  data  is  numerically 
edited  before  it  is  plotted  or  used  in  further  analysis.  Each  time  the  penetrometer  stops  or  backs 
up,  as  apparent  from  the  depth  data,  the  penetration  data  is  not  plotted.  Plotting  of  successive 
data  is  resumed  only  after  the  tip  is  fully  re-engaged  in  the  soil  by  one  tip  length  of  new 
penetration.  This  algorithm  also  eliminates  any  data  acquired  at  the  ground  surface  before  the  tip 
has  been  completely  inserted  into  the  ground.  The  sleeve  data  is  similarly  treated  and  this  results 
in  the  first  data  point  not  occurring  at  the  ground  surface,  as  can  be  seen  in  the  tip  and  sleeve 
profiles  of  Figure  2.2.  These  procedures  ensure  that  all  of  the  penetration  data  that  is  plotted  and 
used  for  analysis  was  acquired  with  the  probe  advancing  fully  into  undisturbed  soil. 
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MONITORING  WELL  INSTALLATION 


Well  Installation  Method 

Prior  to  each  well  placement,  a  1.75-inch  standard  CPT  cone  was  pushed  to  the  designed 
well  completion  depth.  This  first  push  measured  the  geologic  conditions  at  that  location  and 
provided  a  guide  hole  for  the  larger  diameter  well.  During  the  CPT  push,  data  was  acquired  and 
stored  during  penetration  and  a  field  plot  generated  at  the  completion  of  the  penetration. 

Monitoring  wells  were  installed  by  first  threading  a  stainless  steel  or  high-strength  plastic 
tip  into  one  end  of  a  one-meter  silt  trap  section.  This  well  tip  acted  as  the  drive  point  as  the  well 
was  pushed  into  the  ground.  If  a  silt  trap  was  not  used,  the  tip  was  threaded  directly  onto  the 
bottom  screen  section.  A  schematic  of  this  well  installation  procedure  is  presented  in  Figure  2.3. 

The  riser  or  screen  sections  were  threaded  onto  one  another  as  required  and  lowered 
through  the  penetrometer  push  system  until  the  tip  rested  on  the  ground  surface. 

The  steel  push  rods,  with  a  blunt  tip  attached,  were  lowered  inside  the  well  material  until 
the  blunt  end  came  to  rest  atop  the  well  tip.  Push  rods  were  added  until  the  rod  string  protruded 
above  the  top  of  the  well  material.  The  head  clamp  of  the  clamping  system  was  then  able  to 
clamp  the  rods  and  not  the  well  material. 

Installation  was  initiated  when  the  rods  drove  the  well  tip  into  the  ground,  pulling  the 
well  material  into  the  ground  with  it.  Additional  screen  and  riser  sections  were  added  as 
necessary  until  the  screen  section  was  at  the  designed  depth. 

Once  the  desired  depth  was  achieved,  the  push  rods  were  removed  from  the  well.  If 
required  during  retraction,  the  rods  were  decontaminated  using  the  CPT  rig's  steam  cleaner. 
Water  generated  during  the  rod  decontamination  process  was  containerized  and  delivered  to  the 
on-site  groundwater  treatment  facility  for  disposal. 
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Well  Screen  and  Riser 


The  wells  were  constructed  of  2-inch  diameter  schedule  80  PVC  with  flush  threaded 
joints.  Each  section  is  one  meter  (3.28  feet)  long,  has  an  outside  diameter  of  2.375  inches.  The 
well  screen  is  constructed  of  0.020-inch  slot  schedule  80  PVC  and  is  configured  to  match  as 
closely  as  possible  to  the  existing  conventionally  installed  well  screen  top  and  bottom  elevations. 

Surface  Seal 

After  the  well  was  installed,  a  flush  mounted  manhole  cover  was  installed  and  set  in  an 
eighteen  (18)  inch  square  concrete  cap.  The  well  riser  was  cut  approximately  2  to  3  inches  below 
the  top  of  the  cap  before  the  manhole  cover  and  cap  were  installed.  During  winter  conditions,  the 
well  locations  were  marked  with  wood  stakes  which  have  been  spray  painted  with  fluorescent 
marking  paint. 

Field  Documentation 

Field  documentation  was  maintained  during  the  installation  of  monitoring  wells.  A 
monitoring  well  installation  report  was  completed  for  each  well  installed. 


DEVELOPMENT  OF  MONITORING  WELLS 

Objective 

The  monitoring  wells  were  developed  following  their  completed  installation.  Well 
development  was  designed  to  promote  the  free  movement  of  groundwater  through  the  well 
screen  so  that  representative  groundwater  samples  can  be  obtained. 
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Well  Development  Procedures 


Development  of  CPT-installed  monitoring  wells  was  conducted  with  the  Aardvark  well 
development  system.  This  system  is  a  combination  of  a  mechanical  surge  block  and  a  venturi  air 
lift  silt  and  water  pump.  The  Aardvark  system  was  cleaned  in  a  liquinox  water  bath  before  each 
use  to  avoid  cross-contamination.  Development  was  achieved  by  raising  and  lowering  the 
Aardvark  development  head  in  the  well  repeatedly  over  a  two-foot  section  of  the  well  screen. 
During  this  process  field  readings  were  taken  of  the  purge  water's  temperature,  pH,  and  turbidity 
at  a  rate  of  at  least  1  reading  per  removed  well  volume.  Field  parameters  were  measured  with  a 
YSI  Model  6820  field  water-quality  meter.  The  purging  process  was  continued  until  the 
parameters  stabilized  (less  than  0.2  pH  units  or  a  10  percent  change  for  the  other  parameters 
among  four  consecutive  readings)  and  the  water  was  clear  and  free  of  fines. 

Well  Development  Records 

Well  development  records  were  maintained  by  completing  a  Well  Development  Log  for 
each  well. 

Management  of  Purge  Water 

Purge  water  generated  during  the  well  development  process  was  containerized  and 
delivered  to  the  on-site  groundwater  treatment  facility  for  disposal. 
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Tip  Stress 


Figure  2.1  Schematic  of  ARA's  cone  penetrometer  probe. 


Figure  2.2  Typical  P-CPT  penetration  profile. 


Figure  2.2  Typical  P-CPT  penetration  profile,  (concluded) 
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During  Installation 


After  Installation 


Figure  2.3  Schematic  of  2-inch  diameter  PVC  well  installation  with  Cone  Penetration  Technique 


SECTION  3 


TECHNIQUES  FOR  ESTIMATING  IN  SITU  SOIL  PROPERTIES 

OVERVIEW 

Presented  in  this  section  is  a  detailed  discussion  of  a  typical  Piezo-Electric  Cone 
Penetrometer  Test  (P-CPT)  methods  for  estimating  in  situ  soil  properties.  All  calculations  were 
conducted  using  a  soil  density  of  115  pcf  above  the  water  table  and  62.6  pcf  below  the  water 
table. 

LOCATION  OF  THE  SITE  WATER  TABLE 

Generally,  the  static  water  table  at  a  given  site  can  be  identified  from  the  penetration  pore 
pressures,  which  will  be  equal  to  the  hydrostatic  pore  pressure  in  freely  draining  soil  layers. 
When  no  such  layers  are  present  at  a  site,  pore  pressure  dissipation  tests  can  be  performed  to 
determine  hydrostatic  pressures  at  depth.  In  the  case  of  Hanscom  AFB,  the  water  table  was 
acquired  from  the  respective  of  immediately  adjacent  well.  Groundwater  table  information  is 
used  primarily  to  determine  the  soil  classification  as  a  function  of  depth. 


SOIL  CLASSIFICATION 

Plots  of  normalized  tip  resistance  versus  friction  ratio  and  normalized  tip  resistance 
versus  penetration  pore  pressure  can  be  used  to  determine  soil  classification  as  a  function  of 
depth.  Both  methods  of  soil  classification  are  based  on  empirical  charts  developed  by  Robertson. 
The  corrected  tip  stress,  qT,  in  Figure  3.1  has  been  corrected  for  pore  pressure  effects,  as 
discussed  in  Section  2,  and  converted  to  units  of  bars  (1  bar  =  14.7  psi).  The  pore  pressure  ratio 
is  defined  as: 
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D  _  Umeas  ~  Up 

q 

Qf  ~  ^yo 

where:  umeas=  measured  penetration  pore  pressure 

u  =  static  pore  pressure,  determined  from  the  water  table  elevation 
qT  =  corrected  tip  resistance 
gv  =  total  overburden  stress 

and  the  normalized  friction  ratio  is  defined  as: 


/ 


SN 


xlOO 


and  the  normalized  tip  resistance  is  defined  as: 


The  intersection  point  of  the  qT  and  Bq  or  fSN  values  normally  falls  in  a  classification  zone. 
The  classification  zone  number  corresponds  to  a  soil  type  as  shown  in  the  figure.  At  some 
depths,  the  CPT  data  will  fall  outside  of  the  range  of  the  classification  chart.  When  this  occurs, 
no  data  is  plotted  and  a  break  is  seen  in  the  classification  profile.  Soil  classifications  for  this 
work  were  determined  using  both  charts  in  Figure  3.1 .  Close  analysis  of  these  charts  indicates 
that  as  the  classification  numbers  vary,  so  does  the  soil  grain  size. 


14 


Figure  3.1  Soil  Classification  Using  the  Cone  Penrometer  Test,  P.K.  Robertson. 
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APPENDIX 

P-CPT  PROFILES 


Dept; 


CPT-MW-04 

APPLIED  RESEARCH  ASSOCIATES,  INC. 

12/17/96 

n 

1  - 

i  i  i  i  1  — 

[  T  : 

60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  517D601.ECP 


01/10/97 


CPT-B104-MW  APPLIED  RESEARCH  ASSOCIATES,  INC.  01/28/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


Ratio  COR(%) 


File  328J701.ECP 


CPT-B108-MW 


01/11/97 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


Ratio  COR(%) 


0  20  40 

Pore  Pressure(psi) 


File  511J709.ECP 


CPT-B115-MW 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/10/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


Ratio  COR(X) 


0  20  40 

Pore  Pressure(psi) 


File  510J705.ECP 


CPT-B126-MW 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/11/97 


Ratio  COR(%) 


0  20  40 

Pore  Pressure(psi) 


File  511J701.ECP 


CPT-RAP1-4S 


01/28/97 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


Ratio  COR(%) 


File  328J7U.ECP 


01/28/97 


-MW 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/11/97 


File  5UJ706.ECP 


Deplh(fL) 


CPT-B105-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


12/20/96 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  stress  COR(psi)  Ratio  COR(%)  Pore  Pressure(psi) 


File  520D602.ECP 


CPT-B106-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


File  521D6Q7.ECP 


CPT-B109-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


12/20/96 


0  2  4  6 

Ratio  COR(%) 


I _ i _ I 

0  20  40 

Pore  Pressure(psi) 


File  520D606.ECP 


Depth(fl) 


CPT-B130-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/09/97 


60  40  20  0  1000  2000  3000  4000  5000  6000 

Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


0  2  4  6 

Ratio  C0R(%) 


r 


0  10  20 
Pore  Pressure(psi) 


File  5Q9J7Q1.ECP 


Depth(f  t) 


CPT-B238-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/29/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


0  2  4  6 

Ratio  COR(%) 


File  329J701.ECP 


Depth  (fl) 


CPT-B239-MW  APPLIED  RESEARCH  ASSOCIATES,  INC.  01/29/97 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  329J708.ECP 


Dept 


CPT-B241-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/11/97 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  511J703.ECP 


Dept] 


CPT-B242-MW  APPLIED  RESEARCH  ASSOCIATES,  INC. 


File  330J701.ECP 


CPT-0W2-1  APPLIED  RESEARCH  ASSOCIATES,  INC.  12/22/96 


Depth(ft) 


CPT-0W2-7 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/10/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%) 


0  10 
Pore  Pressure(psi) 


File  510J707.ECP 


CPT-RAP2-2S  APPLIED  RESEARCH  ASSOCIATES,  INC.  12/19/96 


Depth(ft) 


CPT-RAP2-2T 


APPLIED  RESEARCH  ASSOCIATES,  INC 


12/19/96 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


Ratio  COR(%)  Pore  Pressure(psi) 


File  519D611.ECP 


Dep 


CPT-RAP2-4T 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


12/18/96 


Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  518D605.ECP 


CPT-B20 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


02/03/97 


File  503F707.ECP 


CPT-B37 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/31/97 


File  531J708.ECP 


CPT-B38 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


02/04/97 


File  504F716.ECP 


CPT-B39 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


02/04/97 


File  S04F71  l.ECP 


Depth(ft) 


CPT-B40 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/31/97 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  COR(%)  Pore  Pressure(psi) 


File  331J705.ECP 


Deptl 


CPT-B41  APPLIED  RESEARCH  ASSOCIATES,  INC.  01/31/97 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  331J709.ECP 


Dept] 


CPT-B42 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/31/97 


File  331J712.ECP 


Deplh(fl) 


CPT-OW-2  APPLIED  RESEARCH  ASSOCIATES,  INC.  01/31/97 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  531  J705.ECP 


01/31/97 


Depth  (ft) 


CPT-MWZ-4 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


02/04/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


Ratio  COR(%) 


File  504F702.ECP 


CPT-MWZ-5  APPLIED  RESEARCH  ASSOCIATES,  INC.  02/01/97 


20 


File  501F711.ECP 


CPT-MWZ-8 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/30/97 


File  330J707.ECP 


Depth(ft) 


CPT-MWZ-11 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


02/01/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


0  2  4  6 

Ratio  COR(%) 


0  10  20 
Pore  Pressure(psi) 


File  501F707.ECP 


CPT-MWZ-11 


APPLIED  RESEARCH  ASSOCIATES,  INC 


0  2  4  6  8  10 

Class.  FR 


File  501F707.ECP 


Depth(f  l) 


CPT-MWZ-22 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


02/03/97 


Sleeve  Stress(psi)  Tip  Stress  COR(psi) 


Ratio  COR(%)  Pore  Pressure(psi) 


File  503F702.ECP 


Depi 


CPT-MWZ-25 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


01/31/97 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  331J701.ECP 


Depth  (ft) 


Sleeve  Stress(psi) 


Tip  Stress  COR(psi) 


Ratio  C0R(%) 


Pore  Pressure(psi) 


File  529G605.ECP 


Depth(ft) 


CPT-03B 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


08/29/96 


60  40  20  0  1000  2000  3000  4000  5000  6000  0  2  4  6  0  10  20 

Sleeve  Stress(psi)  Tip  Stress  COR(psi)  Ratio  C0R(%)  Pore  Pressure(psi) 


File  529G609.ECP 


File  530G601.ECP 


CPT-05 


APPLIED  RESEARCH  ASSOCIATES,  INC. 


08/30/96 


Sleeve  Stress(psi) 


Tip  Stress  COR(psi) 


Ratio  COR(%) 


Pore  Pressure(psi) 


File  530G604.ECP 


APPENDIX  C 

WELL  CONSTRUCTION  LOGS 


02/18/00 


FinalDraft.doc 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Observation  Well:  pPu>~i537 
CPT  ID:  CfJl  C3T _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 

Crew  Chief:  Borst- _ 


Installation  Date:  t-31-^7 


Location:  vS'^gr  d.  i 


ARA  File  No.:  'S3 1 7 7_o 8. PA_ 


Ground  El. . 
EL  Datum 


—7/7T&77 - ///Xy//  | 

Comments: 


LI 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


12 


Type  of  Backfill  around  Riser 
•  Diameter  of  Largest  CPT  Expander 


Depth  of  Top  of  Wellpoint 


2.50 


Type  of  Point  or  Manufacturer  Schd  80  PVC ,  Timco 


Screen  Gauge  or  Size  of  Openings 
Diameter  of  Wellpoint 


L3 

T 


Depth  of  Bottom  of  Wellpoint 


■Silt  Trap  hjQ 
■  Depth  ot^PjW  DMY 


0.020 

2.375 


IJzSi  ft 

Gorrofl~ 


IJh£  «, 

(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  (fNyjog)  Other: 


Riser  length  (LI) 


-3  Lz)  X 


Screen  length  (L2) 


Vo  (f) 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Ground  EL 


El.  Datum 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


-  Diameter  of  Largest  CPT  Expander 


•  Depth  of  Top  of  Welipoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0-020 


Diameter  of  Welipoint 


Depth  of  Bottom  of  Welipoint 
■Silt  Trap  NO 
•  Depth  o(C£J>or  DMY 


2.375 


/.T-jr  Alias' 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  (Nylon)  Other: 


Riser  length  (LI) 


Screen  length  (L2) 


O  ft 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project  _5518  Direct  Push  Monitoring  Point  Assessment, 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA  _ 

Crew  Chief  ToEl-  Bpkst _ 


Ground  Ei. 


El.  Datum 


Comments: 


Observation  Well:  ~DPu>- 

CPT  ID:  r,PT-rAua?,-z3 _ 

Installation  Date:  I-  31-31 _ 

Location:  jirg  L> _ 

ARAFileNo.:  £31  J701.0AT 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


*  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


■  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0-020 


Diameter  of  Wellpoint 


Depth  of  Bottom  of  Wellpoint 


2.375 


H.6S  ift 


■Silt Trap  WO 
■  Depth  of^PT^r  DMY 


Tip  Material:  Steel  Stainless  Steel  (NylorT)  Other: 


21  'Q  n 

(Depths  refer  to  ground  surface) 


Riser  length  (LI) 


Screen  length  (L2) 


ft  = 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA  _ 

Crew  Chief:  _ 


Ground  El. . 
El.  Datum 


Comments: 


Observation  Well:  DPv/J* 

CPT  ID:  CPT-  t _ 

Installation  Date:  2-  /-97 _ 

Location:  S  rrg.  £  I _ 

ARA  File  No.:  I  F70  2..  PAT 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Depth  to 


Depth  to  Thickness 

Top  (ft)  (ft) 


*  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe 

Type  of  Backfill  around  Riser 

•  Diameter  of  Largest  CPT  Expander 


•  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC ,  Timco 
Screen  Gauge  or  Size  of  Openings  0-020 


Diameter  of  Wellpoint 


2.375 


_i_  [  ■  - Depth  of  Bottom  of  Wellpoint  ft 

L3  ;  - Silt  Trap 

"f"  *■ - L—  Depth  opiPT^r  DMY  w 

(Depths  refer  to  ground  surface) 

Tip  Material:  Steel  (Stainless  Steel)  Nylon  Other: _ 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 


Observation  Well: 


City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 
Crew  Chief:  Bo gs~r _ 


CPT  ID:  CPT-  _ 

Installation  Date:  Z-  1-97 _ 

Location:  Srr£  Z.I _ 

ARA  File  No.:  So  U  F  7o7>  DAT 


Ground  El. 


El.  Datum 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


>  Diameter  of  Largest  CPT  Expander 


-  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0*020 


Diameter  of  Wellpoint 


Depth  of  Bottom  of  Wellpoint 


2.375 


|  y* j - Silt  Trap  NO 

T  —  -  U—  Depth  ofgPJ&r  DMY 

Tip  Material:  Steel  ^ftainless  Steel)  Nylon  Other: _ 


2.0*1  ft 


(Depths  refer  to  ground  surface) 


Riser  length  (LI) 


ft  + 


Screen  length  (L2) 


HO  ft 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  — 1q^*v»a  ^  \9-n_tg^ _ 


Observation  Well:  TN?W -  ^>2.^9 


CPT  ID:  ffrT  - 
Installation  Date: 


-2-9-91 


Ground  El. . 


El.  Datum 


Location:  9? 
ARA  Rle  No.: 


ire  ' 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 


T  — . 


inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  ThicKness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schedule  SO  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  JL913.  in 


Type  of  BacWifl  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


■  Depth  of  Top  of  WellPoint 


2.5  in 


-  Type  of  Point  or  Manufacturer:  Schedule  SO  PVC,  Timco 
Screen  Gauge  or  SizB  of  Openings  0.020  in 


2.375  in 


/O.s 


Diameter  of  Wellpoint 


•  Depth  of  Bottom  of  Wellpoint 
■Sift  Trap  /\/o 


Depth  of  Bottom  of  Bwehute—  -L^  'u  * 

ca?? 

(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel,  Nylon  .Other: . 


Riser  len 


ft  +  _ o  ft 


Length  of  silt  trap  (L3 


File:I:\551 8\docs\Woitflan\weUinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project: _ 551 8  Direct  Push  Monitoring  Point  Assessment. 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  Jgkn  Cic^\L  ,  _ 


Ground  El. . 


El.  Datum 


Observation  Well:  f)?W-(2AP 
CPT  ID:  COT  -  (2AP  1 
Installation  Date:  i 

Location:  S  i  *T  £  i _ 

ARA  File  No.: _ 


Comments: 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


2  3,C>  f\|. 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thcxness 

Tx  (ft)  fft) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  L912  in 

Type  of  BackfiS  around  Riser 

•  Diameter  of  Largest  CPT  Expander  . Z5.  in 


■  Depth  of  Top  of  WellPoint  _ ft 

-Type  of  Point  or  Manufacturer  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  h. 


Diameter  of  WellPoint 


joint  2.375  in 

A  /  3  -O  n  bas 

Mg.  ^ 


'  ^  u  -jr 

Depth  of  Bottom  of  Wefipoint  IZLl  L^jti 

•Silt  Trap  A/t? 

•  Depth  of  Bottom  qf  Borohelcr —  L ^  ft 

A&C.PT 

(Depths  refer  to  ground  surface) 


hoi  cj  itJ- 


o  c  //  / 


Tip  Material:  Steel  Stainless  Steel 1  Nylon/  Other . 


_ _ fi  +  _ (¥rvi\  ft  + 

Riser  length  (LI) _ Screen  length  (L2) 


^  ft  = 

Length  of  silt  trap  (L3) 


Total  length 


File:I:\55 1 8\docs\WodcPlan\wellinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  _ 


Ground  El. 


El.  Datum 


Observation  Well: ' 
CPT  ID:  C.PT- 
Installation  Date:  j 
Location:  51T£  \ 
ARA  Rle  No.: 


Comments: 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


+  0.3 


2 


T  1“ 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  ThiCKness 

Top  (ft)  (ft) 


*  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  JLS11  in 

Type  of  Backfil  around  Riser 

*  Diameter  of  Largest  CPT  Expander  2.5  in 


*  Depth  of  Top  of  WellPoint  _ n 

-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  in 


Diameter  of  Wellpoint 


■  Depth  of  Bottom  of  WeBpoint 
■Silt  Trap  A/  0 
•  Depth  of  Bottom  of  Bewfcote- 


2.375  in 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  Nylon  Other . 
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CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 
City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

/ 

Crew  Chief:  -XqLk  ChzL 


Ground  El. . 


El.  Datum 


Observation  Well:  Is!?  U>  ’  P>lO' 
CPT  ID: 

Installation  Date:  t->  7.9-97 

Location:  “S  iTS’  1 _ 

ARA  Rie  No.: _ 


Comments: 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


+■  0-31 


IZ.Z& 


Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Depth  to  Thickness 

Top  (ft)  (ft) 


•  Tvoe  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

inside  Diameter  of  Riser  Pipe  tm.  m 

Type  of  Backfill  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


•  Depth  of  Top  of  WellPoint  _ ft 

-Type  of  Point  or  Manufacturer  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  ...Qt020  in 


Diameter  of  WellPoint 


■  Depth  of  Bottom  of  WellPoint 


■  Silt  Trap 


2.375  , 


/V-79L 


15.0, 


T  L  -  -  -  Depth  of  Bottom  of  DuieiiuKr  zcjlZ.  a 

C/*T 

(Depths  refer  to  ground  surface) 

Tip  Material:  Steel  Stainless  Steel  ^Nylon1  Other _ 


Riser  length  (LI 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


Fi  le:  I:\55 1 8\dccs\WorkPlan\wellinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AUEQA _ 

Crew  Chief:  -3^^^  j2.nl/ ^ 


Ground  El. 


El.  Datum 


Observation  Well:  foPW’fMO*/ 
CPT  ID:  CPT  -  (MtW 
Installation  Date:  /  ~  ~8 -YT_ 

Location:  S  I _ 

ARA  Rle  No.: 


Comments: 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


YS.iz 

e>T  z><l 


inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  ‘n-wcoess 

Too  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC ,  Timco 


Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


•  Diameter  of  Largest  CPT  Expander 


•  Depth  of  Top  of  WellPoint  _ ft 

-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  in 


Diameter  of  WellPoint 


Depth  of  Bottom  of  WeDpoint 


2.375  in 


3.37 


X  i  -Kj* 

*  8.5  fJ- 


•Silt  Trap  /VO 

•  Depth  of  Bottom  of  Be  re  hole  -9  •  ^  ft 

<ZPT 

(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  Nylop^  Other  _ 


Screen  length  (12 


Total  length 
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CPT  WELL  INSTALLATION  REPORT 


Project: _  5518  Direct  Push  Monitoring  Point  Assessment. 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  ^ _ 


Ground  El. 


El.  Datum 


Observation  Well:  dpuj-  <Mbi 

CPT  ID:  C?~  -  n>i  p>  -  _ 

Installation  Date:  i~  u  ~  ^2 _ 

Location:  Site  2. 

ARA  File  No.:  S  1 1T7 OG  OfTT 


T  L... 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Too  (ft)  ft?) 


•  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.913  ^ 


Type  of  Backfil  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


•  Depth  of  Top  of  Weilpoint 


2.5  in 


-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0*020  in 


Diameter  of  WellPoint 


■  Depth  of  Bottom  of  WeBpoint 

*  Silt  Trap  jf\ 

■  Depth  of  Bottom  of  Borehole 


2.375  jn 


Tip  Material:  Steel  Stainless  Steel^'*NyjonN;  Other  „ 


(Depths  refer  to  ground  surface) 


Riser  len 


Screen  length  [12 


Length  of  silt  trap  (L3) 


Total  length 


File:I:\55 1 8Viocs\WoricPlan\welHnst.doc 


CPT  WELL  INSTALLATION  REPORT 


Observation  Well:  BZ±LLzdJ±L 
CPT  ID:  C9T- 
Installation  Date:  ilnjfL  1L 


Project:. 5518  Direct  Push  Monitoring  Point  Assessment. 
City/State:  _  Hanscom  AFB  Bedford,  MA _ 


Client  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 
Crew  Chief: _ 


Location:  *ZL 


ARA  File  No.:  5/!Vr&2LP£T 


Ground  El. 
El.  Datum 


Comments: 


///yy// 


LI 


L2 


L3 

T 


Type  of  Protective  Cover/Lock 


< —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thcxness 

(ft) 


’  Type  of  Riser  Pipe:  Schedule  80  PVC ,  Timco 

Inside  Diameter  of  Riser  Pipe  1.913 


Type  of  Bactfil  around  Riser 

*  Diameter  of  Largest  CPT  Expander 

•  Depth  of  Top  of  WellPoint 


25. 


-  Type  of  Point  or  Manufacturer  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  - 


Diameter  of  WellPoint 


■  Depth  of  Bottom  of  Weipoint 

■  Silt  Trap 

-  Depth  of  Bottom  of  Borehole 


2.375  m 


15.00. 


Tip  Material:  Steel  Stainless  Stee^'Nylon)  Other. 


(Depths  refer  to  ground  surface) 


5*18 


Riser  length  (LI) 


&M. 


ft 


Screen  length  (L2) 


ft  = 


Length  of  silt  trap  (L3) 


L&3Q. 


Total  length 
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Project: _ 551 8  Direct  Push  Monitoring  Point  Assessment. 
City/State:  _  Hanscom  AFB  Bedford,  MA _ 


Client:  .Armstrong  Laboratories,  Tyndall  AFB,  ALVEQA . 
Crew  Chief: _ 


Observation  Well:  DP\jj-PJ07-/^W 
CPT  ID:  C2lz3lQZ=/i \*L 

Installation  Date:  o/~/0'9? _ 

Location:  S/7g  ? 


ARA  Hie  No.:  FT !Q  ’57m/0~  DkT 


Ground  EL . 
El.  Datum  . 


Comments: 


LI 


L2 


Type  of  Protective  Cover/Lock 


< —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type 


Depth  to 
Top  (ft) 


Thickness 

(h) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.913  in 


Type  of  Backfill  around  Riser 
•  Diameter  of  Largest  CPT  Expander 

■  Depth  of  Top  of  Wellpoint 


Al2&. 


-Type  of  Point  or  Manufacturer  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  m 


L3 

T 


Tip  Material:  Steel  Stainless  SteeLrJylon  j  Other . 


Diameter  of  Wellpoint 

2,375  jn 

Depth  of  Bottom  of  Wellpoint 

Silt  Trap  jrf 

Depth  of  Bottom  of  Borehole 

(Depths  refer  to  ground  surface) 

Riser  length  (LI) 


SiBl 


Screen  length  (L2) 


~5.  ZB 


ft  = 


Length  of  silt  trap  (L3) 


fMo 


Total  length 
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CPT  WELL  INSTALLATION  REPORT 


Project: _ 5518  Direct  Push  Monitoring  Point  Assessment. 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief: _ 


Observation  Well:  DPuj-  QyQT.-? 


CPT  ID: 


)T-Oj^Z 


Installation  Date:  /  -/  o-f  7 

Location:  Pjj  Z _ 

ARARIeNo.:  ZTloZioq,  m  uJ 


Ground  El. . 


El.  Datum 


T  L“. 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


-fO.^ 


Depth  to  Thickness 

Too  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe  -1313  in 

Type  of  Backfill  around  Riser 

‘  Diameter  of  Largest  CPT  Expander  23 


*  Depth  of  Top  of  WellPoint 


/  3.35* 


-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 

Screen  Gauge  or  Size  of  Openings  0.020  in 


Diameter  of  WellPoint 


•  Depth  of  Bottom  of  Weflpoint 

■  Silt  Trap  I  U  yii 

■  Depth  of  Bottom  of  Borehole 


2.375  m 


zo.HH 


Z  ^ 


Tip  Material:  Steel  Stainless  Steel  (  Nylon/  Other 


(Depths  refer  to  ground  surface) 


Total  lenqth 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  551 8  Direct  Push  Monitoring  Point  Assessment . 
City/State:  _  Hanscom  AFB  Bedford,  MA _ 


Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 

Crew  Chief: _ 


Observation  Well:  DP>>J-  Ouoz-H- 

CPTID:  CPT-qu)  2-  W _ 

Installation  Date:  I  zlQz3H 


Location:  .5  1  Tc  2. 


ARA  Hie  No.:  £  I  o  Z  7cW,  mvM 


Ground  El. . 
El.  Datum 


777777? - Z/’/W  4. 

Comments: 


Type  of  Protective  Cover/Lock 


LI 


\ 


L2 


L3 

T 


* —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


-+<93 3  f-f 


Type 


Depth  to 
Top  (ft) 


Thcicness 

(ft) 


•  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe  LS13 


Type  of  BackfiD  around  Riser 
•  Diameter  of  Largest  CPT  Expander 


Depth  of  Top  of  WellPoint 


23. 


ZS,5if 


Type  of  Point  or  Manufacturer  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  D.020  in 


Diameter  of  WellPoint 


Depth  of  Bottom  of  WellPoint 

Silt  Trap  /  /W  “b> 
Depth  of  Bottom  of  Borehole 


2.375  , 


3o -Qf. 


Tip  Material:  Steel  Stainless  Steel  ^Nylon)  Other . 


(Depths  refer  to  n  round  surface) 


Z3.52- 


ft 


Riser  length  (LI) 


£-56  Czr£  ft 
Screen  length  (L2) 


3 .~2-S  ( |  fk')  ft  = 

Length  of  silt  trap  (L3) 


S3. 37 


Total  length 
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CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 

Crew  Chief:  Jfrgu  ftoftgT _ 


Observation  Well:  PPw  -  wi/o^-5 

CPT  ID:  cjt  -  -s _ 

Installation  Date:  2.- 1-1 7 _ 

Location:  XllH  Z/ _ 

ARA  File  No.:  5~Ol F7I I  ■  PAT 


Ground  El. . 
EL  Datum 


. 7/77777 - 

Comments: 


—7777577  X 


LI 


L2 


L3 

T 


Type  of  Protective  Cover/Lock 


< —  Depth  of  Top  of  Roadway  Box  beiow 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  beiow 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


*  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


2.50 


Type  of  Backfill  around  Riser 
-  Diameter  of  Largest  CPT  Expander 

■  Depth  of  Top  of  Wellpoint 


-Type  of  Point  or  Manufacturer  Schd  80  PVC ,  Timco 

0420  in 


Screen  Gauge  or  Size  of  Openings 
Diameter  of  Wellpoint 

•  Depth  of  Bottom  of  Wellpoint 
■Silt Trap  fJ  0 

■  Depth  o<CPJ>>r  DMY  ZO^  ft 

(Depths  refer  to  ground  surface) 


2.375 


20-5 


Tip  Material:  Steel  (Stainless  Steel)  Nylon  Other: 


Zo^ 


Riser  length  (LI) 


3  (jCZ  }  + 


0 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project  _5518  Direct  Push  Monitoring  Point  Assessment, 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA  _ 
Crew  Chief  SU  AvOAf  Fi&K£A _ 


Ground  El. , 
El.  Datum 


■fo  (bt  Up*.  TO 


Observation  Well:  dpw-hi 
CPT  ID:  aPT-  ruj^-3 
Installation  Date:  h_3h^l 
Location:  S  i'FE—Z-1 
ARA  File  No.: 


■  Type  of  Protective  Cover/Lock 

•  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Depth  to  Th 


Depth  to  Thickness 

Top  (ft)  (ft) 


•  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 

Type  of  Backfill  around  Riser  . 

•  Diameter  of  Largest  CPT  Expander  2.50 


-  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0*020 


Diameter  of  Wellpoint 


2.375 


- Depth  of  Bottom  of  Wellpoint  1  J  j  ft 

L3  |  4} - Silt  Trap 

T  * - *4 —  Depth  of^PjJor  DMY  2-1*  5  ft 

(Depths  refer  to  ground  surface) 

Tip  Material:  Steel  (^tainlesTsteeP)  Nylon  Other: _ 


ft  + 

ft  + 

ft  = 

ft 

Riser  length  (LI) 

Screen  length  (L2) 

Length  of  silt  trap  (L3) 

Total  length 

CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA  _ 
Crew  Chief:  ,  KicJcEJ*-. 


Observation  Well:  DPjJ_  Zj-Ll3z. 

CPT  ID:  CPT- Bit- _ 

Installation  Date: 

Location:  vf  £/ _ 

ARA  File  No.:  21  \  DAT 


Ground  El. 


El.  Datum 


T  — 


•  Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


'  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 

Type  of  Backfill  around  Riser 

•  Diameter  of  Largest  CPT  Expander  2.50 


-  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020 


Diameter  of  Wellpoint 


Depth  of  Bottom  of  Wellpoint 

■Silt Trap  JyJ  q 
■  Depth  c^CP^or  DMY 


2.375  * 


IS.  ft  1 5/0  $o\j0 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  /Nylon)  Other: 


Riser  length  (LI) 


Screen  length  (L2) 


_ ft  = 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA  _ 

Crew  Chief  <f/£4 _ 


Observation  Well:  "6*1 H_ 

CPT  ID:  Bt  c£H  &  fl _ 

Installation  Date:  _ 

Location:  S' /  Ttr  Z )_ _ 

ARA  File  No.:  3  3 1  cT7o  °i .  DAT 


Ground  El. . 
El.  Datum 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Depth  to  Th 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 

Type  of  Backfill  around  Riser 

-  Diameter  of  Largest  CPT  Expander 


•  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC ,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020 


Diameter  of  Wellpoint 


_X.  j  ■  <*■ - Depth  of  Bottom  of  Wellpoint 

L3  1  1 

|  - Silt  Trap  ^0 

T  ! - h* —  Depth  d(cpJor  DMY 


2.375 


IS  ft  iw-6 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  (Stainless  Steen  Nylon  Other: 


ft  + 

3  (fM  ft  + 

ft  = 

ft 

Riser  length  (LI) 

Screen  length  (L2) 

Length  of  silt  trap  (L3) 

Total  length 

CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 
City/State:  _Hanscom  AFB,  Bedford,  MA  _ _ 


Observation  Well:  PPyo* 

CPT  ID:  CPT- ,64° _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA , 

Crew  Chief:  ^ <L _ 


Installation  Date:  (~  3\-^*7 
Location:  S]~E  Z± _ 


ARAFileNo.:  33i  J7o  S'.DAT' 


Ground  El. 
El.  Datum 


1  vr  wr  <+ ^  >’ 


Riser  length  (LI) 


3± 


Screen  length  (L2) 


/Oo  Ntr  ft  = 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 


Observation  Well:  DP<*J  - 


City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 
Crew  Chief:  _ 


Ground  El. 


El.  Datum 


CPT  ID:  CPT-  Z5 

Installation  Date:  /  -  2j  -9  7 

Location:  JVrg  g  ) _ 

ARAFileNo.:  3ZJT70V 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


'  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


-  Depth  of  T op  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer  Schd  80  PVC ,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020 


Diameter  of  Wellpoint 


■  Depth  of  Bottom  of  Wellpoint 


2.375 


l£l  n 


-Silt  Trap  AJQ 

■  Depth  of  CPT  olJDMyJ)  f  2T  0  ft 

CPT  To  /f'3  '  bUS 

(Depths  refer  to  ground  surface) 


Set's 


Tip  Material:  Steel  Stainless  Steeft  Nylon  Other: 


Riser  length  (LI) 


, _ ft  + 


Screen  length  (L2) 


O  ft 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment, 
City /State:  _Hanscom  AFB,  Bedford,  MA _ 


Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 
Crew  Chief  RacjcBz. _ 


Observation  Well:  i^vOtL-? 

CPT  ID:  CFT-r^iA^.-  3 _ 

Installation  Date:  I  ~  3  0^2 _ 


Location:  £  rr£  2. 1 


ARA  File  No.:  JBoOTiP  1  r*uJ 


Ground  El. . 
El.  Datum 


777&T7 — 

Comments: 


///W 


LI 


L2 


L3 

T 


■  Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


Type  of  Backfill  around  Riser 
■  Diameter  of  Largest  CPT  Expander  2.50 


•  Depth  of  Top  of  Wellpoint 


-Type  of  Point  or  Manufacturer.  Schd  80  PVC,  Ttmco 


Screen  Gauge  or  Size  of  Openings 
Diameter  of  Wellpoint 


■  Depth  of  Bottom  of  Wellpoint 
■Silt  Trap  Jv|q 


0.020 

2.375 


10  f,  ZO 


•  Depth  of  CPT  or  DMY 


{Depths  refer  to  ground  surface) 


Tip  Material:  Steel  /Stainless  Steel)  Nylon  Other: 


2  to 


Riser  length  (LI) 


Screen  length  (L2) 


Jt — "+ 


0 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment- 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA 
Crew  Chief:  RjcjcjB _ 


Observation  Well:  Df\^  *  m.uj£- i°i 

CPT  ID:  £t Tr  ftp'll _ 

Installation  Date:  v-  Go  -  * il _ 

Location:  Z\ _ 

ARA  File  No.:  3So^lo  C, 


Ground  El. . 
El.  Datum 


///>y// — 
Comments: 


LI 


L2 


L3 

T 


p  *  K.  hw)  ' 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


Type  of  Backfill  around  Riser 
■  Diameter  of  Largest  CPT  Expander 


Depth  of  Top  of  Wellpoint 


2.50 


Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  ,n 


Diameter  of  Wellpoint 


Depth  of  Bottom  of  Wellpoint 


-Silt  Trap 

■  Depth  of(5P£fer  DMY 


2.375 


114-1 

l)c  -rrvn 


Tip  Material:  Steel  Stainless  Steel  (Nyioi)  Other: 


(Depths  refer  to  ground  surface) 


Riser  length  (LI) 


Screen  length  (L2) 


(5 


ft  = 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project: _5S1 8  Direct  Push  Monitoring  Point  Assessment 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA_ 
Crew  Chief:^ £> w  Patvaiav&£ _ 


Observation  Well:  D/W- A/O? 

CPT  ID:  CPT -  _ 

Installation  Date:  l2--'2-l~‘96 
Location:  StTf  2.  fiCtD 
ARA  File  No.: 


Ground  El. 


El.  Datum 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


■+  cv  2-6 


Depth  to  Thickness 

Top  (ft)  (ft) 


*  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


-  Diameter  of  Largest  CPT  Expander 


-  Depth  of  Top  of  Wellpoint 


59. 7 


-Type  of  Point  or  Manufacturer:  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0*020 


Diameter  of  Wellpoint 


■  Depth  of  Bottom  of  Wellpoint 
-Silt  Trap 

■  Depth  of  Bottom  of  Borehole 


2.375 


ezX 


ttiv 


(Depths  refer  to  ground  surface) 


Tip  Material:  □  Steel  E  Stainless  Steel  lj  Nylon  G  Other: 


S?.9^  ft 


Riser  length  (LI 


ft  + 


Screen  length  (L2 


Length  of  silt  trap  (L3 


63.2  ft 


Total  lenqth 


DRAFT 


CPT  WELL  INSTALLATION  REPORT 


Project: 

Observation  Well:  £>PW- 

Citv/State:  FIElD 

CPT  ID:  CPT-FFW-i  1 

Client: 

Installation  Date:  /2  '  IS- 96 

Crew  Chief:  5  £4 a/ 

A  OOtS 

Pa~7 f a/-^T  f\yfr ,  AAA&K  hjt  r^r\/\£tf 

Location:  S  its:  2. 

_ ARA  File  No.:  i^W 

Ground  EL 


File:A:\WORKPLAN.DOC 


Page  A-3 


Draft  Printed  12/17 196 


DRAFT 


CPT  WELL  INSTALLATION  REPORT 


Project:  ,h>  I  <% 


City/State:  M  AxKLPViA  AF'k.  vAA 


Client:  Al^  &  A 


Crew  Chief:  !SV/7*ov  ^JevAor^. 


Observation  Well:  DPuJ-ftlOT- 

CPT  ID:  CPT-R-/07- _ 

Installation  Date:  /Z 
Location:  _ 


ARAFileNo.:  ttO&OH.  KW 


Ground  El. , 
El.  Datum 


777?y77 

Comments: 


*7777777  k 


LI 


L2 


L3 

T 


•  Type  of  Protective  Cover/Lock 


4 —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Depth  to 

Top  (ft) 


Thickness 

(ft) 


-  Type  of  Riser  Pipe: 


Inside  Diameter  of  Riser  Pipe 

Type  of  Backfill  around  Riser 

Diameter  of  Largest  CPT  Expander 

1±  <n 

Depth  of  Top  of  Wellpoint 

M&-, 

•Type  of  Point  or  Manufacturer: 

O.OZD.,n 

Screen  Gauge  or  Size  of  Openings 

Diameter  of  Wellpoint 

lilLjn 

Depth  of  Bottom  of  Wellpoint 

JiL^Ln 

Silt  Trap  ^/(BS  / 

Inn 

Depth  of  Bottom  of  Borehole 

Ll2i  <■ 

TIP;  KiWLvyu 

(Depths  refer  to  ground  surface) 

Y-/8  ft  +  9.  ( 3m  ft  + 

TTs  TuS  ft  =  ~rz3 

ft 

i—  min  i  mi . mi— i  1 1  mi  hi n 

Length  of  silt  trap  (L3)  Total  length 

File:A:\WORKPLAN.DOC 
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DRAFT 


CPT  WELL  INSTALLATION  REPORT 


Project:  J5)?*?  )8 


City/State:  M  A  A/*S  Co /v\  A A.  A 


Client:  AUeOiA  ' 


Crew  Chief:  S  BA g 


Observation  Well:  DPtoj-  ftQP2-?r| 
CPT  ID:  CPT- BMLZZ 
Installation  Date:  /Z»  *2^-9 6 

Location:  S  i  TE  *2. _ 

ARA  File  No.:  S ZOO 6o i 


Ground  El. . 
El.  Datum 


/AW// 

Comments: 


—///>&// 


CA<>|/U&  a QsOfc&rO  {jy 
/bELOV-a  ‘SOflJFAct: 


i-SM.  oo 


LI 


L2 


L3 

T 


Tip  ^ 

■S  &.  _ 


*  Type  of  Protective  Cover/Lock 


M —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Depth  to 

Top  (ft) 


Thickness 

<tt) 


Type  of  Riser  Pipe:  -5Cp)D  §0  PVC  flvW-i? 

U  2  » 


Inside  Diameter  of  Riser  Pipe 
Type  of  Backfill  around  Riser 

-  Diameter  of  Largest  CPT  Expander 

-  Depth  of  Top  of  Well  point 


Z-5 


-Type  of  Point  or  Manufacturer:  0  P^C  T/HAC& 


Screen  Gauge  or  Size  of  Openings 

0,010  in 

Diameter  of  Wellpoint 

2-375  in 

Depth  of  Bottom  of  Wellpoint 

Silt  Trap  /\/£ 

Depth  of  Bottom  of  Borehole 

63.  % 

(Depths  refer  to  ground  surface) 
) 


.rr-a  & 


Riser  length  (LI) 


&  6  (Z  rvi\  ft 

Screen  length  (L2) 


ft  = 


Length  of  silt  trap  (L3) 


£3.7, 


Total  length 


File:MWORKPLAN.DOC 


Page  A-3 


Draft  Printed  12/17/96 


DRAFT 


CPT  WELL  INSTALLATION  REPORT 


Project:  -5-5T  )S> _ 

City/State:  (-?  Ahifyco  Aye, 

Client:  J^L/'BQ-h _ 

Crew  Chief:  SeAh/  iPcnzMAubZ 


Observation  Well:  nrl/Q-  rS  \  0 
CPT  ID:  C.PT-  MlS 
Installation  Date: \~L-2J)  ~  96 


Location:  S> 1 
ARA  File  No.: 


z  Aid  riELft 


Ground  EL 


EL  Datum 


'Tli0.'  KtVLOhf 


■  Type  of  Protective  Cover/Lock 

■  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 


-^0,3 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top (ft)  (ft) 


•Type  of  Riser  Pipe:  0  SO  PUC 

Inside  Diameter  of  Riser  Pipe  ./*  2  ^  in 

Type  of  Backfill  around  Riser 


-  Diameter  of  Largest  CPT  Expander 


*  Depth  of  Top  of  Wellpoint 


^  .01 


-Type  of  Point  or  Manufacturer:  SCUQ  $0  ffyC  D 

Screen  Gauge  or  Size  of  Openings  0 ~O~L0  m 


Diameter  of  Wellpoint 


■  Depth  of  Bottom  of  Wellpoint 
-Silt  Trap  y?5  /*v a 

-  Depth  of  Bottom  of  Borehole 


/  3.55 


g/Vo<«y  Pu5\4 


(Depths  refer  to  ground  surface) 


mm 


Length  of  silt  trap  (L3 


7-/3 


Total  length 


FiIe:A:\WORKPLAN.DOC 


Draft  Printed  12/17/96 


Page  A-3 


DRAFT 


Project:  -S-^S  <o 

City/State:  MAkTSIO 
Client:  At/gG>  A 
Crew  Chief:  S  CAM 


a/Aud>b 


Observation  Well:  DPio-gAfr2-.2f> 
CPT  ID:  ^PT-f?APZ-Z6 

Installation  Date:  _ 

Location:  , 


ARA  File  No.:  -SI7D6/0  maw 


Ground  El. 


El.  Datum 


■  Type  of  Protective  Cover/Lock 

■  Depth  of  Top  of  Roadway  Box  beiow 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 


-+7" 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Type  Depth  to  Thickness 

Top  (ft)  (ft) 


■Type  of  Riser  Pipe:  SO  PV 

Inside  Diameter  of  Riser  Pipe  #.93 


Type  of  Backfill  around  Riser 


-  Diameter  of  Largest  CPT  Expander 


-  Depth  of  Top  of  Wellpoint 


2 . 95 


-Type  of  Point  or  Manufacturer:  "3  C  M  g£>  Pl/c  Tlv^cO 
Screen  Gauge  or  Size  of  Openings  —  - — 2a  in 

Diameter  of  Wellpoint  2.375* 


►  Depth  of  Bottom  of  Wellpoint 
-Silt Trap  *  Ha 


-  Depth  of  Bottom  of  Borehole 


Z“Z-.  72Ctm) 

*  +*  ft  T • r^n 


(p  *. 


(Depths  refer  to  ground  surface) 


anm 


6.H  ft 


Screen  length  (L2 


Length  of  silt  trap  (L3 


Total  length 


File;  A:\WORKPLAN.DOC 


Draft  Printed  12/17/96 


Page  A-3 


DRAFT 


CPT  WELL  INSTALLATION  REPORT 


Project:  _S  S  /  /? 


City/State:  l^Ar.'~>c^  P/c'l. P  Aa  K 


Client: .  P\L/£Qft  .  Cu(2-ic,  ft  tf\hiCU  ' 


Crew  Chief:  Sc/Aixl  P  ftl'F/vl'Sfll'j) 


Observation  Well: 

CPT  ID:  r  Pr- 
Installation  Date:  /Z  hpj 

Location:  S  <TS_  2. _ 

ARA  File  No.:  6  IftyDkpM.MW 


El.  Datum 


_ P--.5>5 

Riser  length  (LI) 


[9_±2  (S)  ft 

Screen  length  (L2) 


Length  of  silt  trap  (L3) 


( 0)  ft  =  Z/-L61 


Total  length 


File:A:\WORKPLAN.DOC 


Page  A-3 


Draft  Printed  12/17/96 


DRAFT 


CPT  WELL  INSTALLATION  REPORT 


Project:  jp-fb  _ 

City/State:  ^igif 

Client:  AiJgQA _ 

Crew  Chief: 


Ground  El. 


El.  Datum 


Comments: 


Uodf  ivoJ^ai^  ( 

C  f  Ul<>l\JLcJL  cd  OL  (5  pud 

f7  kkj  /Ac 

Ccf  /5 

^  Scr-esvi  Z^LcJr  tuni 
t ~  ‘S  r  1  5®r-  IrCclt  p/!j> 


T»? 


Observation  Well:  f  wf-oM  -nP 
CPT  ID:  C*>^-  CvaJ-OH 
Installation  Date:  12.  - 1  *1  ~ 
Location:  AiR,  T^ULlO  ^\Tt.  > 
ARA  File  No.: 


■  Type  of  Protective  Cover/Lock 

■  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Type  Depth  Id  Thickness 

_  Top  (ft)  (ft) 


-Type  of  Riser  Pipe:  S£W0  BO  pVc 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


-  Diameter  of  Largest  CPT  Expander 


-  Depth  of  Top  of  Wellpoint 

-Type  of  Point  or  Manufacturer 

Screen  Gauge  or  Size  of  Openings 


Diameter  of  Wellpoint 


•  Depth  of  Bottom  of  Wellpoint 


O-OZD 


■  Depth  of  Bottom  of  Borehole 


/5  ,t> 


23.0, 


2  ■  S  (jv>cL 


(Depths  refer  to  ground  surface) 


Screen  length  (L2 


Length  of  silt  trap  (L3 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief: _ _ 


Ground  EL 


El.  Datum 


Observation  Well:  ^RuJlJl££Zi3.  f> 
CPT  ID:  rjPT-ZtP z-3S~ 

Installation  Date:  I-  £>3-9  7 _ 

Location:  £'T£  _ 

ARA  Rle  No.:  JT ol  3  lo°\  ,  now 


T  l: 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thicxness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.913  in 

Type  of  BackfiD  around  Riser 


*  Diameter  of  Largest  CPT  Expander 


*  Depth  of  Top  of  WellPoint  ^ ?  ft 

-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Si2e  of  Openings  0.020  in 


Diameter  of  WellPoint 


•  Depth  of  Bottom  of  Weflpoint 
‘Sit Trap  I 

•  Depth  of  Bottom  of  Borehole 


2,375  in 


Tip  Material:  Steel  Stainless  Steel  ^Nyton)  Other . 


(Depths  refer  to  ground  surface) 


Riser  ien 


Screen  lenath  (12 


_ ft  = 


Lenath  of  silt  trap  (L3 


Total  lenqth 


File:I:\55 1 8\docs\WoiiPlan\wellinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  551 8  Direct  Push  Monitoring  Point  Assessment 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA  _ 
Crew  Chief: _ 


Observation  Well:  RAP  1  5 

CPT  ID:  (£  S 

Installation  Date:  I  -  _ 

Location:  -HAKi  5  iTS  I  A-iRFi£U> 
ARA Hie  No.:  lie m  uj 


File:I:\55 1 8Vdocs\WoikPlan\wellinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project: _  5518  Direct  Push  Monitoring  Point  Assessment. 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief \  WC-KEA 


Ground  El. . 


El.  Datum 


Observation  Well:  2£kL-Qi3£ 

CPT  ID:  C£Ll  SjSo _ 

Installation  Date:  /-  _ 

Location:  SfTE  2  4  iKE/ElD 


ARA  File  No.:  fa  uj 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Deplh  to  Thickness 

_  Top  (ft)  (ft) 


•  Type  of  Riser  Pipe:  Schedule  SO  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  JLS13.  in 


Type  of  Backfill  around  Riser 


*  Diameter  of  Largest  CPT  Expander 


■  Depth  of  Top  of  Weilpoint 


- 2*5  ,  in 


-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  •„ 


Diameter  of  Weilpoint 


Depth  of  Bottom  of  Weilpoint 

■Silt Trap  YEf>  1  M 
■  Depth  of  Bottom  of  Borehole 


2.375  in 


Tip  Material:  Steel  Stainless  Steel  (ftyjon*.  Other. 


(Depths  refer  to  ground  surface) 


Screen  lenath  (12 


Length  of  silt  trap  (L3) 


Total  lenath 


File:I:\55 1 8\docs\WorkPlan\wellinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment, 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 
Crew  Chief:  PfirTs*/AuDi= _ 


Observation  Well: 

CPT  ID:  CLPTjj  _ 

Installation  Date:  izjz.~z.j9'b 
Location:  •s  ,-fcZ  Aj£E^ 
ARA  File  No.:  52ZDi=n5.DMT\ 


Ground  El. 
El.  Datum 


///>&//  4 


Comments: 


LI 


L2 


L3 

T 


Type  of  Protective  Cover/Lock 


Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 
Length 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


"  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe  _ 


Type  of  Backfill  around  Riser 
-  Diameter  of  Largest  CPT  Expander 


2.50 


Depth  of  Top  of  Wellpoint 


Type  of  Point  or  Manufacturer:  Schd  80  PVC,  Timco 

0.020 


Screen  Gauge  or  Size  of  Openings 
Diameter  of  Wellpoint 


2.375 


Depth  of  Bottom  of  Wellpoint 
Silt  Trap 

Depth  of  Bottom  of  Borehole 


iOOj, 


(Depths  refer  to  ground  surface) 


Tip  Material:  □  Steel  ^  Stainless  Steel  JZ  Nylon  □  Other: 


// 


.  T7 


Riser  length  (LI) 


-LZL 


lH. 


ft  = 


Jg¥rg^-^.  z:Tft 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment, 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA. 
Crew  Chief: _ 


Observation  Well:  £i 

CPT  ID:  £PT~Cul?-l _ 

Installation  Date:  (o 

Location:  ^/72r<S 
ARA  File  No.: 


Ground  El. , 
El.  Datum 


7775577 — 
Comments: 


LI 


L2 


L3 

T 


1  Type  of  Protective  Cover/Lock 

•  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


Type  of  Backfill  around  Riser 


-  Diameter  of  Largest  CPT  Expander 


2.50 


Depth  of  T op  of  Wellpoint  _ 

Type  of  Point  or  Manufacturer:  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0-020 

Diameter  of  Wellpoint  2.375 


■  Depth  of  Bottom  of  Wellpoint  !  ^  JZ  ft 

-Silt  Trap 

-  Depth  of  Bottom  of  Borehole 

(Depths  refer  to  ground  surface) 

Tip  Material:  □  Steel  Stainless  Steel  □  Nylon  D  Other: _ 


rH" 


UJl 


Riser  length  (LI) 


/  /*? 


ft 


Screen  length  (L2) 


Jr 1 


ft  = 


Length  of  silt  trap  (L3) 


.Me-  yft.ao  ft 

Total  length _ 


CPT  WELL  INSTALLATION  REPORT 


D WP 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment, 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 
Crew  Chief:  SJMuW  _ 


Observation  Well:  Ra P?~5^> 
CPT  ID:  CfCl  £AP2z££. 
Installation  Date:  I7./zi  /9(d 
Location:  -<,T£  Z. _ 


ARA  File  No.:  52lD^l\  ,L>AT 


Ground  EL 
EL  Datum 


4x5" 


.  ~  T 


^Aj 


MQ 


Riser  length  (LI) 


J1A. 


^ r 


ft  = 


hJoQ 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA. 
Crew  Chief:  SMAuW  PaT^/jA  vOZ. _ 


Observation  Well:  DPvJ  -R)Q&d 

CPT  ID:  r  91- (R)Q(t> _ 

Installation  Date:  /2 /z//94? 


Location:  'SiTe  Z  AiRP'ifLD 

C»T~r,US 

ARAFileNo.: 


Ground  El. 
El.  Datum 


///w// 

Comments: 


///w  A 


LI 


L2 


L3 

T 


Type  of  Protective  Cover/Lock 


■  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 
Length 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


*  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 


Inside  Diameter  of  Riser  Pipe 
Type  of  Backfill  around  Riser 
-  Diameter  of  Largest  CPT  Expander 


1.93 


2.50 


■  Depth  of  Top  of  Wellpoint 


"Type  of  Point  or  Manufacturer:  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020 


Diameter  of  Wellpoint 


2.375 


'  Depth  of  Bottom  of  Wellpoint 
-Silt Trap 


no 


-  Depth  of  Bottom  of  Borehole 


afT  ;rv;r 
/7.3  ..  ^  ^ 


Tip  Material:  □  Steel  D  Stainless  Steel  jrl^ylon  0  Other: 


Pepths  refer  to  ground  surface) 


a  9 


'4W 


Riser  length  (LI) 


Screen  length  (L2) 


-La, 


ft  = 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA . 


Crew  Chief:  Si±.  A  M  QA  i  OAtA  P  AtE=  A/A  i  /  £  g 


Observation  Well:  T>Ph/-0VQ2--L 

CPT  ID:  CPT-  OUO-6 _ 

Installation  Date:  I7.(  2-<  [  9  A 
Location:  *7.  All?. £ 1£l& 

ARA  File  No.: _ 


Ground  El. . 
El.  Datum 


///>/// 

Comments: 


LI 


L2 


L3 

T 


•  Type  of  Protective  Cover/Lock 


|4 —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 


Type  of  Protective  Casing: 
Length 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe 

1.93  in 

Type  of  Backfill  around  Riser 

Diameter  of  Largest  CPT  Expander 

2.50  in 

Depth  of  Top  of  Wellpoint 

13.  S% 

■Type  of  Point  or  Manufacturer:  Schd  80  PVC,  Timco 

Screen  Gauge  nr  She  of  Opening?;  0.020  jn 

Diameter  of  Wellpoint 

2.375  in 

-  Depth  of  Bottom  of  Wellpoint 

-Silt  Trap  y*S  1  A* 

•  Depth  of  Bottom  of  Borehole 


'to,  IS. 


7^3 


Tip  Material:  □  Steel  □  Stainless  Steel 


t^Nvlon  □ 


(Depths  refer  to  ground  surface) 


Other: 


-v.3 


c  P  i 


Riser  length  (LI) 


ft 

I ±1?“'/  I  »-N  \ 


Jjfc\ 


ft  = 


Z3.V3 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment _ 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  J 


Observation  Well: 

CPT  ID:  QPjj±^h*mi iSS 
Installation  Date:  o3  9.  Z 

Location:  ‘^,'Tk  Zj _ 

ARA  File  No.:  CpT-  5qZF?CZ 


Ground  El. 


El.  Datum 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1 .93 

Type  of  Backfill  around  Riser 

-  Diameter  of  Largest  CPT  Expander  2.50 


>  Depth  of  Top  of  Wellpoint 


9v5*q  (, 


-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 


Screen  Gauge  or  Size  of  Openings 


Diameter  of  Wellpoint 


0.020 

2.375 


Depth  of  Bottom  of  Wellpoint 
-Silt  Trap 


■  Depth  ofCPT  o)  DMY 


Tip  Material:  Steel  Stainless  Steel  ^y\on)  Other: 


(Depths  refer  to  ground  surface) 


Q.  ft  + 

Riser  length  (LI) _ 


%e±  ft  + 

Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment _ 

City/State:  _Hanscom  AFB,  Bedford,  MA _ _ _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  ~3=>g ’t-&ojzT  /  S  liAu^O  Pa 


Observation  Well:  R-ZC 
CPT  ID: 

Installation  Date: 


Location: 


ARA  File  No.:  m  - 


Ground  Ei. 


El.  Datum 


Comments: 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Ttmco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


•  Diameter  of  Largest  CPT  Expander 


■  Depth  of  Top  of  Wellpoint  _ 

-Type  of  Point  or  Manufacturer.  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0*020 


Diameter  of  Wellpoint 


■  Depth  of  Bottom  of  Wellpoint 


2.375 


!  7*2  5  ft 


Z  !  Ln  Silt  Trap 

T  --  U—  Depth  of  CPT  or  DMY 


Tip  Material:  Steel  Stainless  Steel  ^ylon)  Other: 


(Depths  refer  to  ground  surface) 


Zi tLL _ fi  + 

Riser  length  (LI) _ 


9-BV  ft 

Screen  length  (L2) 


Length  of  silt  trap  (L3) 


L3kZ£I _ 

Total  length 


9 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment 
City/State:  _Hanscom  AFB,  Bedford,  MA _ _ 


Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  ~Sa£i 


Observation  Well:  zL-L 

CPT  ID:  [Tj 

Installation  Date: 

Location:  eS>Tg_  "Z-t _ 

ARAFile  No.:  rtf- 


Ground  El. . 
El.  Datum 


7777377 — 
Comments: 


■7777^77— X 


LI 


L2 


L3 

T 


Type  of  Protective  Cover/Lock 


-4 —  Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 


Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


Type  of  Backfill  around  Riser 
Diameter  of  Largest  CPT  Expander 


Depth  of  Top  of  Wellpoint 


9«  "£(0  ft 


Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020 


Diameter  of  Wellpoint 


2.375 


Depth  of  Bottom  of  Wellpoint 
Silt  Trap 

Depth  of  CPT  or  DMY  ?Ot 

(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  ^Nyloi^)  Other: 


Riser  length  (LI) 


..%2i 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


/9./Q 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment 
City/State:  _Hanscom  AFB,  Bedford,  MA _ 


Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief  ^££j  QoR^T_J_ 


Observation  Well:  V 

CPT  ID:  OJP-AJZ  -V 
Installation  Date:  <oy-rf/S- 
Location:  Zf _ 


ARA  File  No.:  CF~f.  5oH TToZ-  9aT 


Ground  El. . 
EL  Datum 


—7777S77 - 7777577—$ 

Comments: 


LI 


12 


L3 

T 


•  Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  beiow 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Depth  to 
Top  (ft) 


Thickness 

(ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.93 


Type  of  Backfill  around  Riser 
-  Diameter  of  Largest  CPT  Expander 


Depth  of  Top  of  Wellpoint 


2.50 


ft 


Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 


Screen  Gauge  or  Size  of  Openings 
Diameter  of  Wellpoint 


Depth  of  Bottom  of  Wellpoint 
Silt  Trap 

Depth  of  CPT  or  DMY 


0.020 

2.375 


/%  9Qft 


Tip  Material:  Steel  Stainless  Steel  ^1'4ytorPX)  Other: 


(Depths  refer  to  ground  surface) 


Sdh. 


Riser  length  (LI) 


a 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


/B.OO 


Total  length 


0 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment _ 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief  •>/?•/ 


Observation  Well:  sh J?  z2L 
CPT  ID:  OoP-Ao? -ZH 
Installation  Date:  CZLlE!e!2lz22. 

Location:  S/T2r  Z\ _ 

ARA  File  No.:  CeT  ^H^7C6>  DAT 


Ground  El. 


El.  Datum 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


•  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


•  Diameter  of  Largest  CPT  Expander 


■  Depth  of  Top  of  We!  I  point  _ ft 

-Type  of  Point  or  Manufacturer  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  ^ 


Diameter  of  Welipoint 


■  Depth  of  Bottom  of  Welipoint 

■  Silt  Trap 

•  Depth  of  CPT  or  DMY 


2.375 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  Stainless  Steel  Nylon  Other: 


ft  + 


Riser  length  (LI) 


_ ft  + 

Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


77/45  OA5  Zzokzfj  &  nk 


CPT  WELL  INSTALLATION  REPORT 


Project:  _5518  Direct  Push  Monitoring  Point  Assessment _ 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  3ru?<T  /  *S/jAujaJ  Pa  J,7 


Observation  Well:  ^~S9 _ 

CPT  ID:  DuP-/?-?9> _ 

Installation  Date: 

Location:  'S/'%r  Zj _ 

ARAFileNo.:  CpT  Z&HTZnJZgT 


791 _ ft  +  9  .£fL  ft  +  ft  =  t7.75~ _ ft 

Riser  length  (LI)  Screen  length  (L2)  Length  of  silt  trap  (L3)  Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _551 8  Direct  Push  Monitoring  Point  Assessment _ 

City/State:  _Hanscom  AFB,  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  ~Sog -L  / ‘S/ifiu>rS)  PtTsyjfi  oP£L 


Observation  Well: 
CPT  ID: 


Ground  El. 


El.  Datum 


^pe 'L 


Comments: 


Installation  Date: 


Location: 
ARAFileNo.:  C 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Top  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schd  80  PVC,  Timco 
Inside  Diameter  of  Riser  Pipe 


Type  of  Backfill  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


*  Depth  of  Top  of  Wellpoint  rZ*' 

-Type  of  Point  or  Manufacturer.  Schd  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0-020 


Diameter  of  Wellpoint 


Depth  of  Bottom  of  Wellpoint 


2.375 


Z  ;ut-  Silt  Trap 
T  --  U—  Depth  of  CPT  or  DMY 

Tip  Material:  Steel  (SSmless^ Steel  ^Nvlon  Other: _ 


(Depths  refer  to  ground  surface) 


Riser  length  (LI) 


Screen  length  (L2) 


Length  of  silt  trap  (L3) 


Total  length 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 

Crew  Chief:  -jTogt-  13,0  rs-t _ 


Ground  El. . 
El.  Datum 


Comments: 


Observation  Well:  wu)E-\\ 

CPT  ID:  CPT-  mvos  -M _ 

Installation  Date:  2.  - 1  -3  7 _ 

Location:  Sit£  z  i _ _ 

ARARleNo.:  Sol  F  707  ,  D4t 


u  iU 

T 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 

Type  Depth  to  Thickness 

_ Too  (ft)  (ft) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

inside  Diameter  of  Riser  Pipe  1.913  in 

Type  of  BackfiB  around  Riser 

■  Diameter  of  Largest  CPT  Expander  Z5.  in 

■  Depth  of  Top  of  WellPoint  _ ft 

-Type  of  Point  or  Manufacturer  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  in 

Diameter  of  WellPoint  2.375  m 


■  Depth  of  Bottom  of  Welpoint 
■SittTrap 

*  Depth  of  Bottom  of  Borehole  CPT 


im.  sei-'a 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  ^Stainless  Steep  Nylon  Other. 


AcrraAi 


Screen  lenath  (L 2 


<  +  (9  ft 

=  ft 

i  Length  of  silt  trap  (L3) 

l  Total  lenath 

File:I:\55 1 8\docs\WoricPlan\weUinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project:  _  5518  Direct  Push  Monitoring  Point  Assessment . 

City/State:  _  Hanscom  AFB  Bedford,  MA _ 

Client:  _Armstrong  Laboratories,  Tyndall  AFB,  AL/EQA _ 


Crew  Chief: . 


Ground  El. . 


El.  Datum 


So€l.  'Borst 


Observation Well:  op^ -rw^E-6 

CPT  ID:  opt-  -4, _ 

Installation  Date:  2  - 1  -^7 _ 

Location:  ZjIE  _ 

ARA  File  No.:  S°  1  F7°Z  -DAT 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 


Inside  Diameter 


Depth  of  Bottom  of  Roadway  Box 


Depth  to  Thickness 

Too  (ft)  (ft) 


•  Type  of  Riser  Pipe:  Schedule  80  PVC ,  Timco 

Inside  Diameter  of  Riser  Pipe  JL213.  m 


Type  of  BackfiB  around  Riser 


■  Diameter  of  Largest  CPT  Expander 


■  Depth  of  Top  of  WellPoint 


.  2t5  in 


-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  0.020  jn 


Diameter  of  WellPoint 


Depth  of  Bottom  of  WellPoint 

•  Silt  Trap  U  o 

•  Depth  of  Bottom  of  Borehole  CPT 


2.375  - 


1 .  /?■£>  sour> 

3f— aK 


(Depths  refer  to  ground  surface) 


Tip  Material:  Steel  (Stainless  SteeT)  Nylon  Other . 


Screen  length  (L 2 


IWH.UmMI 


Total  ienath 


File:I:\55 1 8\docs\WoikPlan\wellinst.doc 


CPT  WELL  INSTALLATION  REPORT 


Project: _ 551 8  Direct  Push  Monitoring  Point  Assessment. 
City/State:  _  Hanscom  AFB  Bedford,  MA _ 


Client:  .Armstrong  Laboratories,  Tyndall  AFB,  AUEQA . 
Crew  Chief:  3pb5t _ 


Observation  Well: 

CPT  ID:  Cir-rttofc.  -it 

Installation  Date:  j '  j  j -97 

Location:  Srnr  z  / _ 


ARA  Rie  No.:  53nJ 7/S,sat 


Ground  El. . 
El.  Datum  _ 


777777?  7777777  if 

Comments: 


LI 


12 


L3 

T 


Type  of  Protective  Cover/Lock 

Depth  of  Top  of  Roadway  Box  below 
Ground  Surface 

Depth  of  Top  of  Riser  Pipe  below 
Ground  Surface 

Type  of  Protective  Casing: 

Length 

Inside  Diameter 

Depth  of  Bottom  of  Roadway  Box 
Seals: 


Type 


Deoth  to 
Too  (tt) 


Thickness 

(ft) 


■  Type  of  Riser  Pipe:  Schedule  80  PVC,  Timco 

Inside  Diameter  of  Riser  Pipe  1.913  in 


Type  of  Backfifi  around  Riser 
■  Diameter  of  Largest  CPT  Expander 

*  Depth  of  Top  of  WelJpoint 


-Type  of  Point  or  Manufacturer:  Schedule  80  PVC,  Timco 
Screen  Gauge  or  Size  of  Openings  „0m020  in 


Diameter  of  WellPoint 


■  Depth  of  Bottom  of  Weflpoint 
'  Silt  Trap  fJo 

■  Depth  of  Bottom  of  Borehole  C- 


2.375  in 


go- 2-  »  H-S  rvi** 


21 -v 


Tip  Material:  Steel  Stainless  Steefr)  Nylon  Othen. 


(Depths  refer  to  ground  surface) 


Riser  length  (LI) 


ft  + 


JK  + 

Screen  length  (L2) 


ft  = 


Length  of  silt  trap  (L3) 


Total  length 


File:I:\55 18\dcxs\WoricPlan\wellinst.doc 


APPENDIX  D 

WELL  DEVELOPMENT  LOGS 


02/18/00 


FmalDraft.doc 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  DEPTH: 

J7.Z31  S6r£» 

WATER  LEVEL: 

Z.39'.?2  *  Z„I4>JG6 6 

WELL  ID: 

B/oz-Bl*1 


WEATHER  INFORMATION: 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME  PUMPI 

BEGIN:  BEGIN:  £ 

END:  END: 


MEASUREMENTS 

TIME  TEMPERATURE  I  pH 


PUMPING  TIME  VOLUME  BAILED  DURING  SURGING: 
BEGIN:  _ ^ 


OBSERVATIONS 


COLOR 

ODOR 

a-tr 

z' 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  rcr^h,  Volsphefe  =  4/Snr3 

_ \  —  /. ,  !r  /_  ,  — '  .-A'  jJr  f*"-  /'  i,tr  c 


Comments:  fart,}  c?/"/e>(0  •.  7^  *-w.:  r*..  ■* 

'&rVtrfe:'fJEuT  C 0 if' . 


ATC  •  /■  O 


Applied  Research  Associates,  Inc- 
South  Rovalton,  Vermon- 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

-3/oz-S tO  oz/iz/9^ 

WELL  DEPTH: 

/T.ZZ'&rS 

WATER  LEVEL: 

WEATHER  INFORMATION: 

30 's 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  8>SO 

END: 

PUMPING  TIME 
BEGIN:  OB'. 50 

END: 

VOLUME  BAILED  DURING  SURGING: 

z?00  CrA-L  (esTsrtATeO 

6>flADoA7ros±?>  Ta-U^"') 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

37.'  oo 

2?:  ZO 

VO 

SSft 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Voicyi  =  nfh,  Volsphere  =  4/3^ 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


£ 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

g)QZ-rilO  oz]^/c)f 

WELL  DEPTH: 

/7??3  BC-rS 

WATER  LEVEL: 

WEATHER  INFORMATION: 

&\)£(ieh^X 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  8\SO 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To  '•/iZ'.oLl'0O 

**  8y 

Z 

0.3 

C.  OS:oo 

a. 3 

*  O  - 

- 

>Z',zS',.oo 

-bi&.VO 

. - 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  Voisphere  =  4/3^r3 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


^  ^  3 


PROJECT:  5518 
Monitoring  Point  Assess. 


SITE: 

Hanscom  AFB 


WELL  ID: 

SMI 


DATE: 


»/ 13/ T) 


WELL  DEPTH: 


WATER  LEVEL: 

4W  Of  ft /£ 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Purtip 


WEATHER  INFORMATION: 

Col-0  ,  C\)L  0  ,/lkO  U^d 


SURGING  TIME 
BEGIN: 

END: 


PUMPING 
BEGIN:  OW 
END: 


TIME 

0 


VOLUME  BAILED  DURING  SURGING: 


MEASUREMENTS 


OBSERVATIONS 


TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

E9EEB5S 

1 

mnmmm 

rasa 

WMBZM 

HSi 

Mllll  — 

qifi.ui 

BEOI 

835".  1 

47 

raw 

0.03 

5(A  0 

II'.  1-7 

45.30 

m 

ft. 03 

mm 

iV. 

46?./ 3 

KiSI 

PISil 

))  *31 

KEflSelH 

6.27 

BH 

6,03 

0.05" 

Urib 

4  3.5*2. 

IB 

A03 

3Zo^ 

ll-V) 

43.7^ 

6.t4 

0,03 

JS33BM 

END: 

Agl 

/Z 

<3 

'l* 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr^h,  VolSphere  =  4/3rc r3 
Comments:  9 ~~7  ~  A  V 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


3*42 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE:  .  /nn 

oilnm 

WELL  DEPTH:  ^ 

WATER  LEVEL: 

^Vffork-TW>  of 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  0$H0 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

soffit 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

//'Vis’ 

4-3  ir 

6>sl 

dot 

3U°t 

/ 1 -V7 

6,3  0 

d.Ot 

-ZSSnt 

Lzs,i 

ll  Si 

0,o4 

UTT 

M'-Si 

42-.  4^ 

6.21 

C.OLt 

32/.  r 

\i:  cn 

G>,41 

0.0^ 

trail 

|I*.  02 

WK2SM 

1414 

mot* 

MO 

0.  0° 

HUB 

It!  01 

Ho.32. 

6,2‘u 

O.0I 

'  II;  /V 

31.18 

1/flH 

0.0  l. 

ROB 

12:  IW 

BUBI 

6?.  24 

O,0i : 

|I2.  4> 

END: 

information:  2  in  =  617  mi/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr^h,  Voisphere  =  4/3rcr 


Comments:  .  . . 

j/5-  A/o  HZC>. 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

BapI-.TS  ozlaln 

WELL  DEPTH: 

WATER  LEVEL 

WEATHER  INFORMATION: 

CeLD 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  /V'.oo: o& 

END: 

PUMPING  TIME 
BEGIN:  H'OO'.oo 

END:  H:tc>‘-00 

VOLUME  BAILED  DURING  SURGING: 

J&'Cnls 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr2!-),  Volsphere  =  4/3;tr3 


Comments:  _ „ 

Tite’ec  /OaT  eiooo^H  f4tO  To  fonp. 

‘S0ZC7FP  F&JZ 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

oz/K/97 

WELL  DEPTH: 

/S.3/  % 

WATER  LEVEL: 

TarJFPOC- 

WEATHER  INFORMATION: 

GLOjQ***-* 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  112.5'°° 

END: 

PUMPING  TIME 
BEGIN:  " 

END: - 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  nfh,  Volsphere  =  4/3^ 


Comments:  q01^  /  5*  rooo&H  "Tts 

fix 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

B7  oy-MuD  oz/otz/ 9? 

WELL  DEPTH: 

&  7i  B&S 

WATER  LEVEL: 

&8Z-'  -Tof°?  K)C' 

WEATHER  INFORMATION: 

OeLb.  cirfit  **. 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

- 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  m^h,  Volsphere  =  4/3^ 


Comments:  ‘SoZtoF  £>OSr  //*<;/:  or  //^ 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518  SITE:  WELL  ID:  DATE: 

Monitoring  Point  Assess.  Hanscom  AFB _ VS _ / i'll 9/ 

WELL  DEPTH:  WATER  LEVEL:  WEATHER  INFORMATION: 

/H4,z  it _ 3-3/ 7S<p£>r -Pt/c.  1  Qj/rao^f^  )  "S>budi!±b_ 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME  |  PUMPING  TIME 
BEGIN:  BEGIN: 

END:  /Q:  SO _  END:  £2ilSl 

I  MEASUREMENTS 


'  VOLUME  BAILED  DURING  SURGING: 


TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

t0:  or. 3 i 

vv.jr" 

7./ 7 

6,0/ 

0  8: 4o 

it  Mo 

l,to 

0,01 

Of  \ro 

38. n 

1 .74 

OM 

opn 

:nir 

1.21 

o.  07 

OBSERVATIONS  _ 

TURBIDITY  I  CLARITY  COLOR 

tl84,0 _ 

m_ d _ 

lUD.l _ 

1111.1  _ 


I  PARTICULATES 


Comments:  _  _  -r 

~fS(?  THr  ftps./  Hr/j  TZtr  J4zo  u)A%  V-epy 

(S  OS' 55  DfOrlopnz >4? -Tie l  Up  Verfl.ylrm.£= 

UzO  Car,/J °<7  OF*- 

(o)  (99‘i8  S* ToPTBp  Psrf  ’-'bj  pLvSl*  SVs  Is*  r~  5£r*Pl&  ^«5:  Gt>u^f 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

L0C4J2."  CL,  z/nlJ 7 

WELL  DEPTH: 

23.3^’ 

WEATHER  INFORMATION: 

^UaS/U/,  Co*L 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

SjB^BSHl 

V/.'Z 

[Z.TY-  b 

MKH^SSSM 

H  65.95” 

K329 

/27V,  Z- 

vxmrnm 

ebbi 

gn 

\Ztetfi3’ 

35^  c >o 

10720 

7-  5-0" 

O.tlo 

MkHsi B 

* 

HZ’rOa 

SAL  57 

C7  1 

BS9 

rzy">3 

rmmm 

wsm 

■Mai 

IZI5J 

|se|kb| 

3/.  90" 

i 

IJ97.D 

em 

i 

wmm 

BSK38SBB1 

PS 

ES  I 

Wt^SRM 

END: 

Information:  2  in  =  617  mi/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  VolSphere  =  4/3izf 


Comments: 

)  •ScClS'Cr.)  r  1??' 

or  c  lY  ‘ 
Bcsr»r^ct  z  z?.zc) 

*1/o  =7  & 

Tzo  -7  (P 

5?9? 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

c)o?-^  2z/fS/*?7 

WELL  DEPTH: 

■7-?  '  RC-rC, 

WATER  LEVEL: 

WEATHER  INFORMATION: 

O,»0y-  uJAflsi 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGINS  3  5 

END: 

PUMPING  TIME 
BEGIN: 

END:  09#? 

VOLUME  BAILED  DURING  SURGING: 

^  \OOttl% 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

Tn  i  t  $  •  f} 

34>.  7^ 

&.<)* 

<9.00 

lZlhSL 

u  g  *  O  V  ,  \S 

LfO  YD 

-3  *>.23 

OoOO  _ 

U2&JL 

- ff » - 

4)  u  K.oo 

■3  9.5A 

7  ./<? 

0.03* 

1272. 1 

7  CO  * 

*  /)D 

39.<£>Z- 

f.Z4) 

0,10 

1Z7?.) 

t  f  *  C/LS 

yj  \oO 

39LV5" 

7L,  ZT- 

Ok  IO 

)Z?i.b 

szi&y> 

39.55'" 

^.3/ 

<OJ  O 

L  Z2L& 

•7*^ 

Hn.o*) 

7.3  Z 

<o«\l 

l~ZfZ.  7 

fA*  ^  - 

^0* 

Sl./t 

1Z7&I 

_ *'  CSV  Pu - 

END: 

i i 


b 

-r& 

\JS 

& 


Comments: 


**/  fotodvcTlOt  'T 

«*■*  *  A‘T 
9 :  /  9  5#p  /aJo  uoAfe*- 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518  SITE: 

Monitoring  Point  Assess.  Hanscom  AFB 


WELL  ID: 

Rr^ii 


VjL\ 

DATE: 

<2  S//  6/9  7 


WELL  DEPTH:  WATER  LEVEL:  ?/  WC.  WEATHER  INFORMATION: 

5  1  ToP _ 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME 
BEGIN: 

END:  ^ 


PUMPING  TIME  ^ 
BEGIN: 

END:  ^Zhtb1e6  ** 


VOLUME  BAILED  DURING  SURGING: 
jO  <J7K  L- 


MEASUREMENTS 


TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

To:  )D~.M* 

*7.2*/ 

737 

<o./o  e. 

tO'.Zl 

*rt.zu 

7.33 

<2./o2. 

r,o  *  6(0  \Od 

it.«z 

7.JS 

C,06o 

Tr>  in?'.#) 

H 8 . 

7.3o" 

0.0*0 

■77c  °S/  -GO 

V7.SV 

7.32. 

CX&*i 

T>S-  ISZlOD 

•77.  36  7.  SO 

eOtObl 

OBSERVATIONS 
TURBIDITVl  clarity 


IZdto.) 
jZ±L l 
IZVL7- 
rz^z. 
/Z9&Z. 


COLOR  ODOR  PARTICULATES 


/  7j 

.  th.  Q±32m. 

'  t-t 

7^r  /?r-72Tc>c? 
77  o  /2:*&\oO 
7^)ENQs;^7.-oq 


52.77- 

K2ir 

53.69  . 

T.  zz. 

O>*o7-o 

SH.lO 

7^3 

O.o<*6> 

6*1.0  Co 

S3.  ZV 

~7.oc? 

A /«3S. 

53-  33 

*.9  ^ 

A09/ 

<@bL  So 

&S6.ZO 


5?0'L_ 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyl  =  ^h,  Volsphere  =  4/3 rcr3 
Comments: 

/^V2->r.5&  35^, 

-3,17  •77?a/ 

fi/o  S/LX  .  /Au  >.\aZz<:c'> 


0/0  /i r°  roAp 


^/\7>  A)*? 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


2 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

S  lo7-~/iuJ  Z.//&/97 

WELL  DEPTH:  „ 

/7.ZI  --sitT 

WATER  LEVEL: OJ^ToP 
8.6,7*  To.P>.  ^ 

WEATHER  INFORMATION: 

U-)A-Rsi  u)/*jOy 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  IS'.  30 

END: 

PUMPING  TIME 
BEGIN:  iS'.Zco 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

4*53 

6-8Z 

0,o7-i 

/2&£  l 

T» 

18  A°) _ 

<t>.  <9 o' 

do?/ 

70*6.  0 

T,r> 

^  (o  0  G? 

6.7  3 

.02.7 

IZ87. 9 

T/O _ 

*6. e>  i 

6.7? 

.02.8 

!Z  *3.  z 

-T/c  >sSI'.oo 

*G>.7T _ 

. 

IZ88.2. 

l7tO£6Z-'C>o 

4,  o8& 

128?,  >1 

Tro)S.5S--00 _ 

*G.(o8> 

0.0*8 

mmsm 

WBKEBKk 1 

C2j£91 

1287-9 

To  MeWZtoO 

_ 

0&1 

}26?>M 

77?  tUrW\oo 

1&.9& 

6o.7Z. 

0,0  Z* 

mzz ... 

T/o 

86.9  7  . 

(p  *50  .... 

OeOZS 

>238  3  . 

rfo  H-oo 

6X020, 

JOOS^L.. 

Tis  l9:°o 

8^9 

<o>oz(=> 

1Z88J 

j'END:  zo:oo 

16.9Z 

0.87- 

eOoOZlff 

/Z7&.3 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  n?h,  VoIsphere  =  4/3 nt3 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

Kt  07.^71  uJ  7zJt8/9T 

WELL  DEPTH: 

WATER  LEVEL: 

WEATHER  INFORMATION: 

SURGING  TIME 
BEGIN:  \S* 

END:  /V 

PUMPING  TIME 

end!N: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0:  i?'.o$\Oo 

Em 

KS9I 

Z.ZO&0 

mo^-.oo 

'f^.LyO 

B 

B 

Zfl.90 

H  u 

WUxUStm 

R 

W&Sk 

it:)z:oo 

%.1H 

§&3fM 

tSBSM 

'LZQ. 

mm 

mam 

WK38E3&3M 

wmmm 

WStiSOk 

^9 

mam 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  jrr^h,  Volsphere  =  4/3jtr3 


Comments: 

-7^/-,  s Pv/Z6*&_ fo'tP 


-i'o'l’t 


0 


^  tP 


0^ 


?l 


6^ 


<s> 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 
c^z-i 

DATE: 

WELL  DEPTH: 

/&/S'  Z>fts 

WATER  LEVEL:  a.33'«f> 
IZ.S*)3  7&.R  ~)Z.Z<o' 

WEATHER  INFORMATION: 

.  0\)ene/\*T 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

Si/e/rS  5 cilserfij //V  /-/zOTArisLS  Posi /O 

^  SURGING  TIME 

BEGIN.3?‘‘3^ 

END: 

PUMPING  TIME 
BEGIN:  £>9  •‘5'5':  * 
END:  )0\t0\0 

VOLUME  BAILED  DURING  SURGING: 

53  #*v^5 

MEASUREMENTS 

TEMPERATURE 

pH 

>«>* 

51^7 

-r<’57 

6.^3 

*c> 

5  ®.T  Z 

<s> .  *?l 

lo.oi  :A 

IJlQ 

iPUZGo 


_ OBSERVATIONS 

SPEC.  TURBIDITY  I  CLARITY 
COND. _ 

.0*1  _ 

_ 

.0*(s  I ,  (e _ 

._o53_  z,o  _ 

a*  z-  <-j/ 

<g>-Q  y 


ODOR  I  PARTICULATES 


/Vo  <~?£_  ME  A/o  l 


information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  jir^h,  VolsPhere  =  4/3;ir3 
Comments: 

/JoYe:  'SuRG/Sfr  Porrp'^fr  uJ/U  Be  £>**>?  ‘SepWA  /el  ^ 

OA3  0of?//V6  SOPbwfr.  ~//o  tfcO 

dK&_ 6*9jf*L*fa* 

l5//2>  '  ’ZOMI/V  *50 fibs' 
pj/fi  -  ?o*/<v 

oJ&tt  pt/s*peO  @  ^G^/ritv  f°a  -V 

Soc/iou /sVC-)  g  f£T  pefioofO  B&a/s 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

B/Zc? 

DATE: 

Z//W9T 

WATER  LEVEL:  o.z^s.' 

av.rw  =  979' 

WEATHER  INFORMATION: 

tT 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

4aaD  Vftjzk.  fo^P  ArTerfZ. _ 


SURGING  TIME 
BEGIN:  JO+SS’ 

END:  //2£0 

PUMPING  TIME 

BEGIN: 

END: 

TIME 

MEASUR 

EM  ENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To: 

>47.3  7 

6*  3 

^7 

To-  7: 43 

43.15 

J)(r.  2. 

BRB 

47.  3  4 

£.4  I 

/  0  2^ 

/*  1 

1 

44.Z-Z. 

,ok>3 

.ff 

5  f  l '  ^  3 

4*7  *  l 

LAC* 

*  o(&  3 

-  1 

1 1  •  54- 

47.47 

(?f(e  h 

.£>43 

♦  0 

END: 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  7rr2h,  Volsphere  =  4/3 nr3 


Comments: 

gc/efSeftrrAJ  cr  /V,// 

Z,  f  Ht  o  ( ]Vz  j  '*/)&>  ) 

C®  4?3 

^OcfiO’J'fVC"?  —  fl»ZS  s7irfl  — 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

RapZ-S/s') 

DATE: 

azhh? 

WELL  DEPTH: 

swq'sas 

WATER  LEVEL:  o,Z7rtf> 
8*H /  *T*OmP.  35* 

WEATHER  INFORMATION: 

^  UAfin  ,  oornerrf 

METHOD  &  EQUIPMENT:  Aardvark  Well  Developmerrt  Tool,  Purge  Pump 


PjmP>  AFferi 


SURGING  TIME 
BEGIN: /S:3cP 

END: 

z _ ’v^sr- — — 

PUMPING'TTMF') 
BEGIN/^-^^ 
END:  ^ 

VOLUME  BAILED  DURING  SURGING:  -  ><^  Or/tUs 

po/iQ'^6  =>  bOCsAt'S. 

<3>Cd  <7aL"5 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

wmsm 

wsm 

7/o,  U 

WflWSM 

mem 

O.OdJo 

7SBEBBBM 

/£ 

Egg 

}Z.°> 

WMS3BBSM 

wnmm 

wwrm 

9.0 

WBSSSMk 

WS55M 

1011101 

1 

i?^ 1 

WKES5GM 

7,97- 

o.O&Z 

MWM 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyl  =  itfh,  Volsphere  =  4/3 nr3 


Comments: 

^  &3H  &  oF 


( 


aV 

/tS>W 


&■*/  _  !°’5, 

no. 


/  5/i/r* 


%S) 


z7 


,s7  ~  r>P  r  ,  -f y  R?  3aL^> 

SsZCrei  I  *2  - 

z  ft  5(r^<p/J  ■=>  Ojk*k~k- 

'icZY 

Vo?  75  goTf-c*  ^CipprO  ‘Sjc/,o+jW<'-?  zTirp 


Fox-  7^^  -=y>  Cs°  CrA*  s 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  551 8 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE:  / 

P/tPZ-Z&N  02.) / ozM, 

WELL  DEPTH: 

ZZj&i'  £6*% 

WATER  LEVEL:  £>.5-^0 

WEATHER  INFORMATION:  ( 

O/Wi  .  0\)f'IC*S>T,  0,^0/ 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

AuttDAtrP  “SaTt&E: /Po*\P  PaPOePo^P  AfSe’/l. 

SURGING  TIME 
BEGIN:  Ko'tO  ' 

END:  )?'.?*/ 

PUMPING  TIME 

BEGIN: 

END:  ~S 

VOLUME  BAILED  DURING  SURGING: 

‘SOcTi&ti/A/tr 

Pos1p'*6 

~7-bTAt  — 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS  - 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  910^.0 

*iS~H 

0.OSI 

stsZM 

911  O' 0 

9,5.7/ 

T/o  9 iiicT.o 

97.  9o 

r%om 

5. A 

r,o  Q'J  7:0 

98 S3 

<£.T9 

o.c*l, 

9-9 

-r#< 

97.91 

0.0^) 

Z.b 

77<  9  r>2z:o 

97.  S3 

£><  09! 

Z*  (o 

END: 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  jrr^h,  Volsphere  =  4/3W3 


Comments: 


il.f/  )5.5/  •?*/  />.</ 

j  / !Z*S~  j  /}!•$  j  / 

;5"n  tS’n.  I i<^ 

r  . | 


=>  5lc*/ri$> 


&  £>7l5cS> 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

oz/rofar 

WELL  DEPTH: 

Z/.S3  #  B.6S. 

WATER  LEVEL:  «• 
#.3,?  ‘TTcJ./J 

WEATHER  INFORMATION: 
y  ^StMJvV  .  Can  L  ,  t*J/jODY 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

*7 _ Ponk*r  Pt>stp  AfAzjz. - . — - 

SURGING  TIME 
BEGIN:  O&SG 

END: 

PUMPING  TIME 
BEGIN:  issi/i y 

END: 

VOLUME  BAILED  DURING  SURGING:  M  , 

^Jtrr/ofJsr/c,  -sr?  3&*?7A  ~ 
fj  /?.wp/V7  =>  4S&AC 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS  (  -Tof^l  =">  75W-S 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

Emasam 

HA.  )&> 

RUB 

0*050> 

wrnam 

1 

E53B 

IMIS 

■ 

1 

rasa 

Z- 

wmam 

1SS59 

!.<o 

3E  1 

WtTHW 

13531 

rasa 

LI 

imM 

pa 

0.O5H 

LI 

END: 

.  -a 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  jcr^h,  Volsphere  =  4/37tr3 


Comments: 

13.74  '  oF 


/g.j5  or  s  cdrr+/ 


\ 

/S.7S  ) 

iSs*/ 1\ 


~S>c2  C-7&L  S  *Sz>cZ'* AJs'y'O) 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

3  )  oZ/z°/9  7 

WELL  DEPTH: 

zrJ&*s 

WATER  LEVEL:  <XZ8't^ 
t5~.3  jU 

WEATHER  INFORMATION: 

» 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  HM>0 

END:  /JL-yr^ 

PUMPING  TIME 
BEGIN:  I5SII*><£ 

END:  34<r4d/f//V 

VOLUME  BAILED  DURING  SURGINp^^  f 

p,  ^ ps*s<r-r  -7  — tU&b'' 
'  Fo7»)  ^-7/OSO/i 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  )H:oU 

SO.G>Z 

<^/y 

2^9.6 

r&  M-.C7 

VO 

la.OC> 

O.OH! 

y&z.i 

He  MVS 

VS  .dry 

7jo 

C>.©3& 

^-5" 

Us.  _ 

6>o 

>£.6y 

y>'OS& 

TjS. _ 

_ _ 

O.oSR 

W.  7z. 

<3.o3&> 

3.o 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  jr^h,  Volsphere  =  4/3;rr3 


Comments: 


.73  I?-7* 


Z3 .75  J 
,  szi.7* , 


tc> 


Lc>  A  '£> 

foo 

<7>& 

Aft? 


■7.7  & 

4.7-3 

l/<P 

i 

Ma 

HtO 


44L  77VAr  Tft^££7  /  5  $o 

*  Of^iy  sunCrer  HHc  5-cZ  /s*c  )C>suf/„ 


-5c  C//0/0  2  O/T-  <Scf?tPcjO  <-Og- 


f  w  w 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

5/oS’'/4«J  oz/z&  /W 

WELL  DEPTH: 

^ B 

WEATHER  INFORMATION: 

r  <;oA)toy  / 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool.  Purge  Pump  c 

_ /WD _ 

SURGING  TIME 
BEGIN:  75:^5 

END: 

PUMPING  TIME 
BEGIN:^^^ 
END:  ^ 

VOLUME  BAILED  DURING  SURGING: 

.5VWS  tt+L 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

ujmra££2^ 

WEs&wm 

mPKEM 

0,19  / 

^SKBSSSSBSl 

*9.39 

6.7/ 

I 

mm 

II 

K  is«d 

WMS5W3L 

(&,  Z  Z— 

Mn 

WKEESnSSk 

■  ■ 

wMrlM 

aio 

/6'5T-0O 

6M 

0.70 

WSEtZA 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nfh,  Volsphere  =  4/3jcr3 


Comments: 


•^r  '  /Jo/T  of  Sc-r??- 

4.0‘S  '  Mr  & 


1L  3Y  I^Yffter^rt L 

~>  0'00&S&  txrLL 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

fS/0<6=>  aZ/zn/?'? 

WELL  DEPTH: 

17. 1  '365 

WATER  LEVEL:  O&txP 

9.5 &z zk 

WEATHER  INFORMATION: 

;  Z-3//UP V,  OaKA 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^Purge  Pump 

_ A*JP _ 

SURGING  TIME 
BEGIN:  &%)£> 

END: 

PUMPING  TIME 

BEGIN: 

END:  ^  Zela^J 

VOLUME  BAILED  DURING  SURGING: 

LjfltLe-  fcocess 

~7oTaL  *  7  6*1-5 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

Jo-  oe;46-.D 

4b*  si 

7,90 

5).OS^ 

W.Z. 

OrOSb 

557.  & 

a 

VCZt 

73  2L_ 

o , 

6^'<n?’oo 

Vs ~3(? 

7.6' 

O.OTl 

173.  3 

/0:o</‘Oo 

V  3  -So 

7,7V 

o.orr 

ZCV/ 

//J'.of'.oo 

W.  ?Z- 

7.rV 

O.OT6 

,M3. 7 

! 

END:  j 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  jVh,  Volsphere  =  4/3rcr3 


Comments: 

0.S!  0.2  H 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

SbrZ-VA s>  oz/n/9? 

WELL  DEPTH: 

z:h*5z‘  b£s 

WATER  LEVEL: 

~?->Z‘-ra  (?  zls.'ISs* 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Ptimp 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING:  SOCiaLs 

p .  ^O/ jott :  30^5 

'Tofct  •  95"  ^4^*5 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

1 

Sl.oT. 

ES39 1 

EE2G3 

S  3  1 

^9.5~<o 

AVS" _ 

A.og _ 

70,  ZO 

vsm 

E9 

WN5B* 1 

Hi 

nimm 

WgM 

iak^l 

7*4* 

SSI 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Voley,  =  jcr^h,  Volsphere  =  4/3;rr3 


Ooc  To  Aaoo^Tof  •Scew'V  Hr°  *  ^'r'+L 

Soltti'rt  uuiLL  3&"  CtztAE-  . 


j/?lr  5- Cf 

:  Due  T*  CU«<%  NrO  7?  *  77o 


ue7?C  7^ke-^  TOzStrfiQ  //0  -f- 7^. 


(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

isaim 

WELL  DEPTH: 

WATER  LEVEL: 

9.09 

WEATHER  INFORMATION: 

^4/0 A/,  fo&L.  . 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 
BEGIN:  /5>W  £ 
END:  /  CrPtl/nibJ 

VOLUME  BAILED  DURING  SURGING:  •=>  Z.C^hL% 

z>  /5&At  S 
757*2  «•  37-bAlS 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

PH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

185CM 

sms 

rjRKi 

^El 

To: 

E5ZX 

HIM 

7^6 

T/O- 

ee* 

1089 

7 7o: 

7ob& 

ISHll 

/6V.7 

E33MHI 

wmm 

era 

BS2RSHK9I 

5>.Ol 

7.6  V 

a ->n 

END: 

Information:  2  in  =  617  mltft,  4  in  =  2470  ml/ft :  Volcyl  =  xcr^h,  Volsphere  =  4/3^ 


Comments: 


fcr^t=> 

^^dl^D'O Sofa/?  (oZJ9  <*0  Pe^-r 

Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


C UD 


>j  IT-  iOi'j 

A)/' 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

giO'S'/J'O 

DATE: 

oz/z'h/9  T 

WELL  DEPTH: 

WATER  LEVEL:  ac«. 
l  O.ot-'t.oX'  -  ’ 

WEATHER  INFORMATION: 
t-J.Ajpy,  So/o.oy  . 

METHOD  &  EQUIPMENT:  Aardvark  Weil  Development  Tool,  Purge  Pump 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

^ 06jf\L S 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  rcr^h,  Volsphere  =  4/3rer3 


Comments: 


( 


tjpl'S 


.  IS  >5,  ->  70/*A 'N 

1 - : — - 7  -r  P£ 

'ole-,  p  nyffir  Pom?  *****  ** 


z/z&A9'? 

/si 

Pb*I/U?6£'.  ZLrt 

Ik  3 

pit 

Applied  Research  Associates,  Inc. 

AecMAfiC-te* 

South  Royalton,  Vermont 

in  3 Os. 

(802)  763-8348 

GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 

SITE: 

WELLID:  bPtAJ'fc.'lOt  C 

DATE: -zy  ,2.3  -97 

WELL  DEPTH:  |9.*f>3 

SCREEN  LENGTH:  £  ^ 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  -7  ^ 

WEATHER  INFORMATION:  /  0 . 7  C  ^ 

method  &  equipment:  f_ow  f/ow  wjth  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  Teflon  coated  polyethylene  j  \  \o-  SS>  Cl  b+oc  1  0*7  1-1^ 

sampling  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

COMMENTS: 

(units) 

’C- 

«S/CM 

A/T  o? 

Pig  A 

T0:  l^iCs 

S  7.Z.<PT0 

1  Z\<& 

v  7.96  IIZ-S^'A;, 

v  7.98,  .06  StvtArti 

l  Ziu, 

M  o  d  o 

3  ysx- 

cel  1 

V7.M1  825«.l/m.Vj 

13X9 

^■f  tfA  1  b* 

JccV  j 

|VdO 

H  o 

9.3 

1 32.3 

77?? 

<7 .005 

•7.  S 

i  l.6£ 

1354 

7.4Z.  8.00  ~w4, 

i^C 

ll,3S 

L\M3> 

0.0^5 

-5.  5 

11.63 

|3>S9 

1  IS  6 

9.1 

1 1. 67, 

END: 

Samples  Collected:  2 <HO^\  VOA  gUL  L  Z£L~j  S  ioi9-|PZl 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  uPh,  Volsphere  =  4/3^1^ 


fop  <o-p  feut  J‘t/f  7^  t-f  a.ioc>vc  df  raum( 

l/dU^gd, 


File:  GROUNDWATER  SAMPLING  LOG  .doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 

SITE:  t__ 

WELL  ID:  <  C 

)ATE:  ^-23,-77 

WELL  DEPTH: 

SCREEN  LENGTH:  |  ^ 

WELL  DIAMETER:  2" 

CASING  TYPE:  p]/Q 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  -7  j  ^ 

WEATHER  INFORMATION: 

-XV/we  66  Fcevioai 

method  &  equipment:  j_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  Teflon  coated  polyethylene  |  (Wr  iq.SM  M-c*. 

Puo^p 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

rNpH  ( 

SPEC. 

■^COND. 

TURBIDITY 

<S)  _ 

^  D0 

© 

COMMENTS: 

(units) 

Afvi 

Arru 

M  /t- 

v  imp  5 

i  HO  ? 

6^0  /VI  1  /rvn  ,v> 

nil 

7  26  7  iD£D«l/M 

imH 

Y3X  Cel 

l 

900  /w 

\A\1 

7.K.2 

(HIS 

tD.W 

4-SS 

o.c&i 

Z3.7 

lb.  96 

9DOrvM  /*, 

IM2-I 

10.9 1 

4.35 

0.03  5 

ib.se 

iH24 

lO.&z 

0.005 

25.5 

10.87 

1427 

[0.11 

O.C&-A 

27.2. 

10.0  3 

72-61  900r.  I/m 

14  y? 

RincjcJt  oj 

Jh  y^x 

cell  be< 

h\«/U  Ti>r 

Uv  f£,cdU 

1433 

Id,  t-z. 

4.  ex 

O.o&A 

4.4 

id.9& 

HZ(r 

10. 

4,97 

0,O&4 

4.o 

10.  97 

C)cOrwL/- 

ID. t^4 

4,59 

O.Obler 

3.4 

iO,9V 

/0.6H 

H.97 

O.0&A 

6.0 

i0.9i 

m3 

SoLtrv\p\^<>  ^ 

:olleofe4 

10  29>- 

lOZb 

»oo£>  fkpU 

4*ip  i 

TS 

1 

- 

END: 

Samples  Collected:  i/QAs  a.nd  X  Rep\  iccifr.  40  <*lV<jA:s 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tti^h,  Volsphere  =  4/3i:r3 


O'  H  ft  a.yS 

s,,  4  j  *f  4  .5  gee!  4  £  .5>  r  7  . 


s  H31 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


« 

$ 

1 

V*4 


J»VJ 
N  tM 

v  'i 


PROJECT:  5518 

SITE:  j 

WELL'°:  8102.  “ATE:  ^/,7 

WELL  DEPTH:  J,  ^ 

SCREEN  LENGTH:  ( ( 

WELL  DIAMETER:  2"  CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  fQC 

WATER  LEVEL:  ^  ^  ^  ^ 

WEATHER  INFORMATION: 

SW.W  J?®  2* 

MfcTHOD  &  equipment:  /.ow  F/oiv  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  jefjon  coated  polyethylene  p^mp  oeprws  j  p|At--'  ^ 

SAMPLING  PERSONI 

mel:  C/rns  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

jr. 

COMMENTS: 

(units) 

* 

pH 

Ajro 

To :  o%zo 

3m/irtt>  Pu 

0<gz5 

Co*jaJzc.T 

4.48 

45C> 

o83o 

4.zo 

4.74 

,oz5 

76.9 

4.47 

- 3T - 

0633 

8.31 

4.7Z. 

.04-4 

ll.Z 

6.1.9 

480  ^ 

083b 

9.16 

4-.  77 

.G4r[ 

77.3 

4,  35 

4.49 

08 59 

3,53- 

4.63 

,o7z. 

&  .  7 

3.61 

p£4Z 

q.bi 

4.86 

.io3- 

51.  8 

3.1  9 

4.4  9 

~47o~s\j 

o64-7 

4.38 

4-e^ 

.0,1 

79.0 

3*'  9 

o6*e> 

9.4-3 

4.61 

.083 

77.  2 

3  .o4 

o€5t 

1.68 

3.8- 

-  . 

5 4.  F 

Z.9  / 

4.49 

^-(7>0  ^r,^j  ? 

oe?*r 

9,ei 

4.70 

•0  35 

Z.4.5 

2  .82. 

04  oO 

9.36 

4.6  l 

.036 

2  5,7 

Z.93 

4.49 

4oo  ^ 

0  903 

/»/**&>  f 

0  90b 

9.34- 

4.81. 

.o3z 

T5.3 

2.93 

O4o4 

9.68 

4.6Z- 

.04-1 

Z4.« 

2.96 

03, 

3,43> 

4-.  63 

.064 

24,9 

3.00 

4.49 

40C?  A«t4>.7 

03 

4.9  Z 

-4.gr 

-.04 

,?>.£> 

Z.94- 

o°>  z4 

9,7  7 

4 .0/ 

•o55 

IT.  .8 

Z-94- 

Cctt  * 

0317 

4.ZO 

4  .SI 

.0  3  6 

iZ'€ 

Z-9Z. 

4.55 

- ^ - 

0°>3>  3 

SA-MPlcS 

rAt£*J  • 

7 

4 

’5u>u)£C> 

DtflC  TO 

77 

3£/Z>R£ 

SAA)PL/*JCj/ 

- ^ - 

END: 

— _ _  n _ x _ i 

■ .  } 

— — * - 

Samples  Collected:  2.  *  40  m£  itoo  7J  fQ  /;a-^,<i4(») 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  *r*h,  Volsphere  =  4/3^ 

Pv/^C,E  l I/*,*-  /f-.$  r^.O  -f  2.5  <y*<_ 


|Jon:  |fj  ''Ro  months  i>PLct?ic  couducti u it?  is  unstable. 


|\fOTH*  0 Vp'°&4  SH*l*  £/*.£ 
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<1.^ 


GROUNDWATER  SAMPLING  LOG 


WELL  ,D:  ppuz&oL  1DATE:  gAVr? 


WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 


PROJECT:  55I8 


WELL  DEPTH: 

MEASUREMENT  POINT:  TOC  (WATER  LEVElT^^  ^  ^  |WEATHER  ^FORMATION: 

method  &  equipment:  [_ow  plow  with  Gruridfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Teflon  coatedpolyethylene  lP^P  ptPrw '  9.0  fa  ^ 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


U&r  55  //» 


Samples  Collected:  2.  x  ^  m<  \/oA  L£lM£  +  I } - - - 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ftv  Vol^,  =  nr2h,  Volsphere  =  AlZnr3  APren  /zec^A/tAn^ 

o  ,e  \h iL  •  ,  ~  rtttr  *f^MS  imkq  ,  wtru.*.- 

‘  ^  ^  fl0CotftfEcTl\)(i  TO  C£.CC »  OtJC£ 

C&  r  —  &M4-016  tRt 

or  PvC  -9  fli^ee^WT  T?>c.  Ain>  ?  ,oo*,o<]-*, 

[.56  CAS.rJy  fcEAXev/yp  File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  5518 

SITE:  2- 

WELL  DEPTH:  (  ^  / 

SCREEN  LENGTH:  j  ^  / 

MEASUREMENT  POINT:  7QC 

WATER  LEVEL:  jj  ^ 

GROUNDWATER  SAMPLING  LOG 

%\t>^ 


WELLIDr-c^o*  |DATE 


WEATHER  INFORMATION: 


DATE:  4-zu-^7 


CASING  TYPE:  p\/Q 


fkm-Y  C-Lo^t>Y  Coo(-.Bqg.& 


method  &  equipment:  i_ow  pfow  wjf ft  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  \  Vom^>  ptqntt  -  H  '  ‘E-Toc-  I  y>iAc  •• 


SAMPLING  PERSONNEL:  C/?r/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME 


(units) 


T°:  1317 


TEMPERATURE 


Samples  Collected:  2  x  -40  mu  VOAS  j  *•  icnS, 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol*  =  rcr*h,  Volsphere  =  4/3UI-3 


Pv(LCi&  ;  3  +  f)  *  6  I'  5 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55I8 

SITE:  7^ 

WELLDEPTH:^  ,4*$ 

SCREEN  LENGTH:  I 

lm 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  g^g  t+7 

welud>6(qS 


WELL  DIAMETER:  2” 


KHPJI 


PATE: 


CASING  TYPE:  py/Q 


method  &  equipment:  [_ow  pjow  wjff ,  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  j eflon  coated  polyethylene  (  ^  f  oiai :  77 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


COMMENTS: 


Samples  Collected:  2x40  mu  t/ftA's.  (  seig^  Uoo7Hc>t)  4-  1  x  £aoii«, 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  7tr2h,  Volsphere  =  4/3^ 


we 


4.6 1  4.d  + 


0.1$  - 
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GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH:  /  7,  2  I 


_ Y63I'.  6107,0? 


WELLID:  £PCo-&(07  DATE:  .ZZ^y 


S1TE:  Z- 


SCREEN  LENGTH:  ^  WELL  DIAMETER:  2”  CASING  TYPE:  p]/Q 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  -7  ,  0  WEATHER  INFORMATION:  <■  .  _  b  „ 

trbd>  Z>v>nr\u  |  2  c 


method  &  equipment:  [_ow  p[ow  wjffj  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  D^p^v-  io.O  f4 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLGj-  /mlG 


b£> 


MTU 


To-  1/2  7  ^(30  wl 


TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


I  COMMENTS: 


C.ZS 


IL.-5Y 


I2.JS7 


if-G  £? 


13:03 


G  S 


/<P-53 


10.5*4 


I  o.H  1 


/J/&& 

IC7.1S 

136 

o.  09  £ 

/3 >  08 

BBWWSS 

-fe 

ISSUE 

(1:0  9 

ID. M3 

1.2  9 

o.o^8 

/3  V7_ 

10.  71 

1.32- 

|P75> 

M.3\ 

O.CH%> 

IS--'® 

ro.18 

1,  32- 

O.OH& 

3: 


13:31 


IV- 2-3 


16-27 


/<?,  80 


V*  8. 


1.32-  DU 


V  z 

8  OH 

O.OH3 

Samples  Collected:  2.  lo,wi  y/oA  U-R  «-T  L/Cf  S 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Voleyl  =  Ttlh,  Volsphere  =  4/3711  /£>ol  E<j  ,p.  61/C 

Mo  prvlz  ,  /'  ll 

76 /W  Purc^c  uo/o^c  UP  IcrMTL^  M cr^  f»fOOUA 

i  )  v  yva  L  . 

I  Fil<v  fTPOT  TMTlWATPR  <? 


SsvblcA  % 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  5518 

SITE:  ^ 

WELL  DEPTH: 

SCREEN  LENGTH:  |  q  jpj_ 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  JQ  39 

GROUNDWATER  SAMPLING  LOG 


WELL  ID: 


WEATHER  INFORMATION: 


Y££L\  e>i^>7.cu> 


DATE:  i,.2 Z- 


CASING  TYPE:  pyQ 


\S°C 


TEMPERATURE 


TURBIDITY 

DO 

*JTO 

r^/ L- 

COMMENTS: 


6*75  ttv  l  / rYhn 


IO.M7 


method  &  equipment:  ^0Vy  pfow  w/tf?  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Teflon  coated  polyethylene  \  pur*?  70 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME 


(units) 


T0:  | MM 


\bZO 


1  (pl-(p 


I G'bO 


ffc>3D 


IG3Z 


i  633 


635 


I  636 


I  63  9 


I6M0 


ic?  .61 


6-38  O.05M  3>.o 


il.OM 


10 .0)2. 


52.S  rM/rv>in 


M  60 

m  i  /rVM  O 

IO.H5 

V 

.  3 


M.  50 


6.3M 

0-036 

62-3, 

o.DS' 7 

lo.nl 


Samples  Collected:  Z  t/£&  ■  I 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  vol^,  =  rcrh,  Vol5phere  =  4/371^ 


^  gflJWvi  \tA&\ 


Bucket 
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GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH:  £  9^ 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  /  j 


method  &  equipment:  [_ow  plow  with  Grundfos  Redi-fio  Submersible  Pump 


tubing  TYPE:  Teflon  coated  polyethylene  j  Saflbfee,  |  Dto*r 


SITE:  2-, 

WELL'D: 

DATE:  Lf  *  2.9  *97 

SCREEN  LENGTH:  , 

WELL  DIAMETER:  2" 

CASING  TYPE:  py£ 

79  Ha 


COMMENTS: 


<5827 


0  833 


O&b-L 


C>$9S 


OB3& 


O8M0 


OQH5 


08M8 


0&5I 


os  5H 


0357 


0  900 


0  903 


0  90^ 


II.  70 


IZ.OZ 


1 2--L9 


12.32. 


IZ-H3 


/z-sS 


/z.5S 


/2.6V 


iZ~~2  j 


o9o9  lZ-13 


09iZ  II 75 


£9/5  /z-87 


091$  >2.85 


092.1  Co 


5.89 


S-g? 


5.92- 


5-9/ 


5.5/ 


5.  92- 


5.93 


6.93 


6-93 


O.H5 


o.ns 


50.5 


50-3 


2.&M 


o.m  V5.9 


C./-75  ZZ-V 


c?.£6 


0-61 


/.57 


O.bO 


6VO  Mi 


//.  b  trtuyQL**  H*&eyu/*t*4j 


Samples  Collected:  Z  _ (  5^,  j*a 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  7ir2h,  Volsphere  =  4/37ir3 


njEHfZii 


Rry.  Vais: 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH: 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  ^  ^ 


_  _  J 

WELL  ID:  £,Puo-  g 

DATE:  4‘Z9'67 

SCREEN  LENGTH:  ^  ^ 

WELL  DIAMETER:  2” 

CASING  TYPE:  p\/Q 

WEATHER  INFORMATION:  5uyVAlJ  ,3^  <1^, 


method  &  equipment:  f_ow  fiow  wjth  Grundfos  Redi-flo  Submersible  Pump 
tubing  type:  Teflon  coated  polyethylene  ( 6c>  g  bK.  (pifi-r' 

sampling  personnel:  Cftr/s  Bianchi  (JCB)  and  Marty  Gildoa  (MhG)~  R.&UJ 


TIME 

(units) 


T0: 


TEMPERATURE 


SPEC.  TURBIDITY 
CQND. _ 

"  5/t~  HlU 


* 


COMMENTS: 


OZ 


I  Oil 


1030 


!o33> 


/  03  b 


103,9 


IOHZ 


joHS 


5  \ovozA  rioto 


lH-38 


IH.76 


IS. ID 


I SMH 


I  6-69 


5.9 


/6.Z5 


I  6.5^ 


16.69 


6.66 


6.0S 


6-  /  / 


6-11 


6.(3 


<6-/9 


6.1 5 


&.\G 


S6.2- 


oMb  78.9 


0.176  //?.7 


£?./"77  / 


6.178  76-3 


6.J&?  669 


0.173  32>-2> 


o.  )£z  <76- Z- 


Z.  56 


5 


Z.33 


Z../3 


2-C>4 


/.97 


L8  9 


/.77 


i.eo 


23  +  1  wC/yiAfrt 


?L.  S5  36 


2Z-4>3 


4±S* 


2.1.33  //Su/**>* 


Samples  Collected:  \joh _ (  niv-mgj - _ - — 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Ttr^h.  Volsphere  =  4/3*^  <ScW-8 >6  W<c  665.2- 

SaL«£.8<7puC  Z"  Prg^  s  I.S7*y  .vte  o-2-o fj"» 

Vtfl  of  Cod  I  i  5  ft'  t.o 7H>#  ya.t-L 

Pbr^.\4>ls:  2^4  +  T^jT  File:  groundwater  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5573 

SITE:  •-> 

WELL  DEPTH: 

SCREEN  LENGTH: 

MEASUREMENT  POINT:  7QC 

WATER  LEVEL:  ^  j 

WELL  ID: 


DPt/o  -&130 


DATE;  ^2-4-97 


method  &  equipment:  [_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  I pu ^  ’  *).!■$ 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


.'a  l  7-7 


COMMENTS: 


I  IH7 


IH  9 


115! 


H5H 


1151 


II5& 


I  zoo 


IZ03 


izoH 


\zo& 


1*2- <7  J 


12  II 


12IT- 


niH 


/2/S 


l  H3 


)2Z\ 


I  221. 


1 21$ 


1 VII 


Ml') 


\-=b&  113  0 


ENBr  1 233 


Samples  Collected: 


-l.bH 


■7.95 


H  92. 


.0-069 

rz.i 

tz.zl 

0.061 

37  ■& 

m3 

0(0  rv\L  /m-** 


8.11?  <s>SO  r»L/r*/fi 


1’vrhid^hi 


9-03 


3.11 


U^<-C£C>Srcd. 


8.9M 


9 .01— 


0-063 


3.1  11.00 


11.68 


S.lM  92o  **1/. /m  >V 


5-39 


5.3S 


±  2-  0 uP5 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tii^h, 
Sc^^pCs s  CollcohP  P  IZ5~7 

Pocy,Vb\ 6.  :  <-/^(  +  fj,  f  2y*/j 


//.  69 


1161 


t  2  Pep  theories  S- 
Vol5phere  =  4/371^ 


l  &  (O3_lzl_o5_b _ 

Col/C^M  Oe^L*S  6ve~ 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  5518 

SITE:  2. 

WELL  DEPTH: 

SCREEN  LENGTH:  |  ^  / 

MEASUREMENT  POINT:  J QC 

GROUNDWATER  SAMPLING  LOG 


WELL,D:  $130 


WELL  DIAMETER:  2" 


CASING  TYPE:  p\/Q 


PiAu  ;  *7  14 1 


SPEC. 

COND. 

TURBIDITY 

DO 

V 

COMMENTS: 

MS/cn 

hiTO 

WEATHER  INFORMATION:  f 


method  &  equipment:  f_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Teflon  coated  polyethylene 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


1312. 


I3W 


1317 


/  319 


1322- 


1327 


i  V>o 


Cso  n  n  cC- 


3-75  CP. 011  5-1 


lo.ll  900  ml/ 


mtrfr***-  Q 


10-11  900  mL( /nun 


H.O Z  10.11  120  ^L/**,* 


11.16 


//-60 


I  L  72.  3-4o 


Samples  Collected: _ 2x  4c>ic  t/g>A's  (Si =yp^:  |Q5l  - /o  5~<S 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  ^h,  Volsphero  =  4/3^ 


-  4.5  G?AU 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55-fg 

SITE:  (  v 

VELL  ID:  g^g  DATE:  5.9.97 

WELL  DEPTH: 

SCREEN  LENGTH:  V 

VELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC 

CLt  m  <•  L  i/v^/xrL  Dv/r 

WATER  LEVEL:  3.5^  ' 

LEATHER  INFORMATION:  d*^.  C<*>l ,  11*© 

method  &  equipment:  /_ow  f=jow  wjth  Grundfos  Redi-flo  Submersible  Pump 

TUBINGTYPE:  Teflon  coated  polyethylene  9^*0^=  7.5^  0,fc|  ^ 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

▼ 

— » 

COMMENTS: 

(units) 

•c 

"VctA 

MTU 

5*4  l»W 

T0: 

STARrEj;> 

Puna? 

- - 

o$3°i 

i/e<?y  slc 

U)  Rp£f4/ 

3.93 

*7"  ^ 

Q&tfOV 

3,9  9 

9*  £ _ 

(*pA.Pfiocj'  f ; 

4.©© 

sfc 

0  9  /o 

4-.ZI 

0°)/(o 

ZCT* 

+.9o 

09t*r 

/©.9  9 

3.Z°l 

.09a 

4.74 

i-.bi 

'*g  ^ _ 

e?z7 

1  1,02- 

S’.^Cd 

.o°tc 

'3.  0 

**u>M 

Vfj 

tv. 

1 

£. 

o^-i>o 

tl.srl 

3.<bS 

.©9S" 

2.4.  ST 

/i?0  — “ 

j**tf** 

e>933 

f  f  ^ 

3.90 

.09  3 

/6.5~ 

Z.7 O 

130 

1 

e?c136> 

//,  77 

3,9-1 

t^-,3 

Z.  bZ- 

//.  77 

&  *o 1 

,0°)2> 

/•Z.2 

z-.Q>S 

4.8 T3 

“Ss  sL 

* 

09*1. 

11,73 

0  ,o3 

.3(3 

9.Z 

tXZm 

0*1^3 

",  $5 

6.06 

mm 

t<o30 

Bill 

1 

d>9  4g 

11,99- 

(?.o£ 

.  ©96 

/5"-  2. 

*9,1 3 

0°i6l 

Ii.°)8 

G.  O^r 

.  C>9© 

/  Z.7 

mm 

4.95- 

093  ~7 

n ,  $9 

397 

.0°>3 

11.3- 

3.+) 

■ 

1000 

1  i.&3 

5,°l9 

.093 

10,6 

379- 

10. 0 3 

1 1 . 90 

G>,00 

,093> 

msa 

3,93 

tOOCe 

1 1.94* 

3.97 

.o9<o. 

I?,#* 

b.ZO 

3,30 

Z.  10 

IO  It- 

WSBB 

\imsmm 

■ 

Wm 

| 

END: 

J-— < — - — 

■tn — T”r 

■■B 

Samples  Collected:  1  <  AO  mL  VpA  (*£&  *  1153  1 1  5~4-)  4  2.  felnk^.  ^i/5^‘  "56}. 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr*h,  VolspherB  =  4/3*  r3 


Pv/^Cp 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5578 

SITE:  | 

DATE  V*/*’ 

WELL  DEPTH:  /p^  £ 

SCREEN  LENGTH:  £  m 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC 
-Ttff  0«_WCr.A  Rlo^tc 

WATER  LEVEL:  ^  ^  2.S 

WEATHER  INFORMATION^,^  ,yC 

method  &  equipment:  [_ow  f=jow  wjfh  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  7 eflon  coated  polyethylene  |  7-5  A 

OlCL\  •’ 

sampling  personnel:  C/jr/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

COMMENTS: 

(units) 

•c 

sc** 

/J  TU 

% 

T0;  It?  7 

fP 1/  wP  S-j'tw 

.icJ- 

ton 

6.16 

fOo 

\o  so 

co»/K>zcr  sfe 

»sJ>  CiCt. 

yi r^Juw  FiPtJ  “ 

. . 

10  5% 

H.56 

(0 . 9  2* 

.016 

#•0 

Mi 

10  Z  7 

It.  if 

,000 

/4. 2 

K-t3 

t/S6 

/2,  1 9 

£.i4 

,/57 

ZZ.? 

#.3f 

(c»^ 

50  St 

\\0°[ 

/2*3>J 

6.26 

10.4 

0.JZ 

1 1  /2 

iz.eq 

& 

5"6.e 

l  .?o 

6./£ 

'»  s£ 

11(6 

/3.4>5 

(i>. 41 

•nt 

fe>6.£ 

7,  Co  5 

It  '« 

(  3.\* 

6.42,  I 

.17 

74.c>0 

7.76 

1/ 1 1 

13. -Zip 

£  .44 

.  1 7 

7/.  fb 

7. <££ 

14.  7,1 

£.56 

.165" 

too.o 

<2>.ZG> 

M  27 

|4.S*Z 

(*nji 

.16,7 

7  f.7 

4.93 

6 .17. 

»/33 

/  f.OI  _ 

67.2.7 

.m 

98.4 

4. 27 

5&  ^ 

U36, 

1 

.zo  3 

lOl.b 

3.42_ 

• 

(40  ^ 

1  i39 

1 5-.4Z 

6.Z3 

.203 

%A 

3.42. 

IlH 

iS*SG 

(£.2  0 

.220 

£4.7, 

a. 93, 

n+s 

1  (e.3t> 

6p.i1 

.223 

74.  z 

z.70 

n^S 

/fc.-7Z 

6  •(  8 

,.  224 

?4,@ 

Z.Z4 

fl  51 

Collect  - 

*«?LES 

ONPlSTM^MPoABi-V 

FL»J  Writ .  JJor  /hVc)4 

705ZZ  TitKiZtr&ivr 
pbipp»JCis. 

0 

END: 

fi\fi 

\r* 


\5J. ,  n  ££/ 

l  .  \  _ _ 2u  ‘\  /_ i  _ 


Samples  Collected:  2x  4n 
Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Ttr^h,  Volsphe~  =  412^ 

Pv7<^C|G.  \Zol5  ‘  3-0  <y*U 
M4t  ••  C«-4  D.66  f+  off  erf  (Vc 

P(y  A4p  OjuJL  /£a/<-1  MbU^ort  G'V 

-tap 


V, 

Ny> 


1M_ 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 

SITE:  2, 

WELL  DEPTH:  ,  ^ 

SCREEN  LENGTH:  | 

MEASUREMENT  POINT:  70C 

WATER  LEVEL:  £  ^  + 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  £  ^  ^  WEATHER  INFORMATION: 


method  &  equipment:  [_ow  pfow  w/f/7  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  ^ 


SAMPLING  PERSONNEL:  Chr/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


DATE:  54  .^7 


CASING  TYPE:  p\/Q 


I 


TEMPERATURE 


r 


KM  3 


n.«n 


i£-C>1 


IS. OS 


TIME 


(units) 


"l"o:  /ooi 


1^06 _ 


l£?  I  I 


/C?Z  2. 


/or  7 


10  30 


(t>33 


|»34 


i03  7 


10*1 


lOHS 


f0  4-£ 


ioSi 


1057 


II  00 


II  03 


II  o* 


I  I  Ol 


n  /  z. 


Ill 


m  '  e 


I  '£1 


Jl£4- 


1127 


END: 


Samples  Collected:  2-  X 


SPEC. 

COND. 

TURBIDITY 

DO 

'"i  / 

/c*\ 

ajto 

cl  ('At  *■ 

[SBBSSBin 

4-63 


o 


0.0 37 


0.039 


H.I'Z-  0.039  IM7-9 


O.OSS 


96.7 


7.53 


7.3  5 


1.13 


l.l9 


5.6  6  600  A'  L./tnA  th 


1  *»L  \/0h_ 


5g  e  t  >3  ! ,  //j 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol*  =  w^h,  Volsphere  =  4/3nr3 

Putojc.  14? ls>  •  Z,5t  +  4.0  t  +^0  <y»c.  -  1 to-p^VL- 

^  DOIOT  t-|^o5T  -jV^GiD/tY  (u^Arefc  IS  ctSAIt) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


WELUD:DP0o-B2Ml^ 

DATE:  5 «  (  » ^  "7 

WELL  DIAMETER:  2” 

CASING  TYPE:  py£ 

WEATHER  INFORMATION:  <g. 

Samples  Collected: _ Z 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  VolspherB  =  4/3*^ 

MotE'-  Cu T  O.Ml  -p-f  »TT  of  U»ell  4*  rc*e^y  for  /M<ui  A*le.  C over 

P»(tCf£  *  4~-°  ‘y'l-  •  7.  o 

^  7Vft®,0jT^  4kMW3  File:  GROU> 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH: 


I  SCREEN  LENGTH:  q  WELL  DIAMETER:  2"  CASING  TYPE:  p]/Q 


WELL  ID:  f\  ,•>  j  -  *1  $  DATE:  £  S  -  ?  7 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  o  WEATHER  INFORMATION:  <•  .  -  /> 

_  I  _ _ dc/p.ou  coco\  dv  r  Uff<- 


method  &  equipment:  f_ow  pjow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Jeff  on  coated  polyethylene  ?o  iwp  »’  8  .HZ  Cf 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


COMMENTS: 


Samples  Collected:  z  *  -te  .w  UOA's  /  a  £qo,p. 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  n^h,  Volsphere  =  4/3:rr3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH: 


SITE: 


SCREEN  LENGTH: 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  £ 


method  &  equipment:  i_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 


WELL  ID:  _  t./  5 

DATE: 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

WEATHER  INFORMATION: 

tubing  type:  j eflon  coated  polyethylene 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


pH 


TEMPERATURE 


j'  Id  uo  r-oJ-d 


_57  M-l 


TIME 

(units) 

V  | 

1 (?2Z 

i 

030 

03.9 


\OtW 


j  O  H5 


I  OS  ) 


oo 


SPEC. 

COND. 

TURBIDITY 

DO 

NT  0 

COMMENTS: 


I  2..6H 


il.MM 


\Z.Ql 


5.6^  0.01 


SSO 


^30 


Samples  Collected:  «l  VO 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr2!!,  Volsphere  =  AIZnf 


riiMrrri 


8)Uck,e>lc^u,AA^  lf^<,  -  "2.  -  S  bwiM?  ll'/lyr] 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55^8 

SITE:  [ 

WELLID:  RAti-43 

DATE:  5.  1.^-7 

WELL  DEPTH: 

WELL  DIAMETER:  2” 

CASING  TYPE:  pyjQ 

ivic^vour\c;ivjc;i^  i  ruin  i .  /  |  »vn  i  i-l-  v  q  u  r  ^  ^7  vvc-^  1  r*c*rv  ,,>,rv-yrv,vu^  1  C/Duei^  , LO  1 


method  &  equipment:  [_ow  Flow  wjth  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  \  : 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

(units) 

^VCA, 

s/TU 

)\\<5 


I  HIT. 


mifc 


l*)l£ 


1 434 


/q.47. 


H-4S 


I H5I 


J  H3H 


\50<? 


COMMENTS: 


£T/>rR.rF£)  F1o>aaP 


0AAa)q£.  ftoc. 


'S.+9- 


'8,6+ 


/g.74 


te.zo 


is.  99 


9. 


Cp/leoVerf 


s.t)9 


5.77 


5.76 


5.92. 


5.9 


•  108 


,lO& 


.  /<s>7 


.  /07 


./4?7 


0.109 


0.109 


3 


/o.) 


/2.9 


/<P.  I 


9 


S.-7 


8/1 


I.9Z. 


l.  95 


/.9S 


f,9© 


/79 


/.99 


~L.Oo 


7.  OS  39C?/»L/,vs^ 


7.06 


*3*7 C?*vil 


7.06  0 /(vuyi 


END: 


Samples  Collected:  z  * 


,1  l/c?  A< 


2.  e^u.>  a  6 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  n^h,  Volsphere 


Se,  »  /  /  J 1 

=  4/37ir 


-1HZ 


,rT 


Vais'.  4  +  Z.-Q  "  6.0 


’  CM5  . 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH:  14^ 


SITE:  . , 


SCREEN  LENGTH: 


WATER  LEVEL:  _ 


"•-f  m 


5.3? 


WELLID:  ,  „  „  ,  DATE: 

PPol- RAP/-6S  5>/>/97 


WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 


WEATHER  INFORMATION: 
Ci-ov-o/  /  /  C 


method  &  equipment:  ^ovv  p/ow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Teflon  coated  polyethylene  \**'*&r#  e.o 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


SPEC. 

COND. 

TURBIDITY 

'c  r\ 

fjrJ 

COMMENTS: 


5  2^ 


\5z  °i 


/53^ 


>5$i 


7^39 


• 5 


/  5^0 


55 


I 


/S,  51 


/  t»o© 


J603 


[  fe0  6 


I6H 


<>TA/2r£C>  iV^P 


5V46 


3 00"*/mn 


'6.&0 


16.  33 


(B.n? 


19-17 


1 1-Hb 


I  <9,74- 


2.0.02 


ZO.^Z. 


ZO.S1 


?.7>z. 

.<£>96 

2JD7.e> 

?.-L? 

5  3  2 

.  IOZ. 

170.? 

ES9I 

.(O'? 

<973 

5-ZS 

0.\0<o 

Bos 

3.64 

.5 .2.6 

O.lo  5 

76.5 

3.82. 

5".  Z-5" 

./©7 

7 /,£ 

3.5-t 

5.2S 

0.10*1 

65.9 

3.7H 

?.z.5 

.to^ 

6,0.3 

3.7? 

mm 

,\o3 

57.7 

3,74 

Samples  Collected:  2  ahq  wL  vofo  liHS-HHH) _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tti^h,  Volsphere  =  4/37II-3 

?^t  u*  ;  ^3*1* 

bJoTZ:  Cot  P-S6.-F4  of  pvc  O.S  \'nei  ofT  ©o€ll  +©  jef  ■'+  rtod^ 

4r  /vv>M  Uoltcwtr1  J  File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55f8  [SITE:  o_  [WELL  ID:  ft {>2.-15  1DATE:  H-lM-  9*7 

WELL  DEPTH:  SCREEN  LENGTH:  2.0  ^  WELL  DIAMETER:  2"  | CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  3.7^-  WEATHER  INFORMATION.  \  ■  SO^r 

method  &  equipment;  [_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump _ _ 

tubing  type:  Teflon  coated  polyethylene  j  P^p  (Wf-  '•  jofi _ fr.-*.!  ~7) 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) _ _ _ 

jjjjyjjr -  TEMPERATURE  I  pH  I  SPEC.  I  TURBIDITY  |  DO  [“ J  I  COMMENTS: 


SPEC.  TURBIDITY 
COND.  _ 


V 


I  COMMENTS: 


Samples  Collected:  Z.  \\  VOA3  IQ59-— 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Voi^i =  Volsphere  -  4/37tr 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


cWstvp 
■*  b'0, 


PROJECT:  55 Y  g 

SITE:  z 

WELUD:UPuJ-AAfL-^  C 

>ATE:  l)^2-H  -  “)7 

WELL  DEPTH: 

SCREEN  LENGTH: 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  fQC 

WATER  LEVEL:  £ 

WEATHER  INFORMATION:  5^ 

method  &  equipment:  [_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  Teflon  coated  polyethylene  ewp  O-p+f  *•  i&fj. 

Dr'z<.l  S4Knc) ;  7^9  /7g 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

r 

COMMENTS: 

(units) 

6c 

07$  / 

C  rv7 

NTO 

m<sj  //_ 

To:  /725 

]7Z9> 

6.62 

MOO  io^/l  "'t-/Wn 

I73P 

9  )uu>  rc 

ute.  ^  n 

2.9  l 

Izajc! 

680 

770  r*vph-  m  l/ m'1A 

/73l 

Jjvi  c/ 

6.3  2 

J 

1734 

yooo^-A^  ^L/r v>vn 

1736 

4-69 

0.054 

/6/,z 

7-03 

6.35 

1739 

8.76 

7-38 

0.053 

199-0 

7 f&rVC~f~£-  «^vL  / 

m2 

9-23 

^.54 

0-059 

121-  6 

1745 

9 .36 

4-82 

O.OS3 

38-1 

6.9(3 

6.35 

7  VYN  L  /on  \  n 

1  1  49 

9-37 

4.69 

0-0  53 

V3-5 

-7.05 

1731 

9-36 

4.  74 

0.051 

33.4 

7./? 

n5H 

CocM^t 

n i>4  o'/u 

r 

17  57 

9-27 

4.36 

0-051 

277 

7.2  4 

~7  O  D  7^8  ^^/rnir> 

1  Qoo 

9-2<8 

4-45 

0-051 

24,6 

7-(7 

<6.37 

180} 

9-13 

4-4  6 

<0.053 

16-7 

7-4  i 

|  &D6 

799 

0.0  51 

/V.2- 

7/9 

^  18/0 

9.  S3 

4  39 

0-051 

/  /•  7 

g.Oi 

Dr cvs*<JL  3 

/g|4 

5  /  Avi/) 

/  9-1 3 

937 

443 

0.051 

2.33 

4  50 

10  20 

9.30 

4.99 

0.052 

5 

729 

l£30 

Id. 2i 

832 

0  .o5l 

It),  (n 

7.11 

b.37 

"llOrv fL  /vtoN  %  AlMO# 

1640 

9.2^ 

824 

0  .0*52. 

6.7 

7.  i4 

6. 37 

7 

END: 

- N 

Samples  Collected:  Z  X  47  ^L-  vpa's  /sCy*^  TduMJo^. 8~ 

■  r _ a! a  r*  a—i  i  m  a  •  ^ T"""^ 


fei>  Fu*^ 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  ^h,  Volsphere  =  4/37:6 
Pucc^  Veils:  *-f  -h  H+4  i-A,^  -  Ms. 6  alS 

OoxcrfO  SA M/CC5  B £_/£>*X.  Pa*>VS£7X4.S  >^cr  corcxUA.  ^  ^ 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


SITE:  2_ 


SCREEN  LENGTH: 


WELLID:  RAP2.-Z.T  DATE:  9- 2-5^97 


WELL  DEPTH:  -75^^.  SCREEN  LENGTH:  j  5  '  WELL  DIAMETER:  2"  CASING  TYPE:  p\/Q 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  957  WEATHER  INFORMATION:  1 


method  &  equipment:  i_ow  piow  wjth  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  (A"w>  gca.6  6/3-9  b-bc  ^’W  ! 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


O0MH 


o  09  0 


OJOO 


6)909 


0908 


9.09 

6-zz 

0.17-7 

0.Z 

0-15 

1 0, 02. 

6-99 

67.197 

(6-  7 

O-  6  / 

lc?-iS 

&.  60 

4P./75 

<6.^ 

0-5^ 

10-2-7 

6.  7  l 

6.  17  4 

V-  / 

£>.  BO 

/o-is 

6.79 

Oil  b 

3.9 

0.66 

IO. HZ 

6-05 

o/7 

3.  "7 

0.^3 

(0 .  s  s 

6.96 

oMl 

3.5 

O-HO 

/  0.62. 

6.99 

o- 110 

3.  5 

0.4/  / 

9 -  65  67 5  mLAt/Vi  e  0818 


9/  )  V  JV^  tlM*  flA  C  * 

Z*'ibe*JL  0?  CASftg/ 

r  <  /  f ft,/ 

*7- £0  5  A* ** _ 

£  SOr^LfM^  aF'&s 

9.  625<n£//>i/a _ 

9 -SO  625^  a//>i /'<'■> _ 


Samples  Collected:  3  Kj^OjnL  vofl  f  2  U^P$  t  1  Abb _ 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol*  =  rub,  Volsphere  =  4/37tr3 
P< OroJL  9  +  9  i  2.  =  jOqex-ls 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55fg 

SITE:  ^  v 

VELL  ID:  DPbo  .  [ 

>ATE:  q-l£,5l 

WELL  DEPTH: 

SCREEN  LENGTH:  ^  ^  ' 

A/ELL  DIAMETER:  2” 

CASING  TYPE:  pyQ 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL  .3^  ?+  ' 

A/EATHER  INFORMATION:  CWcLj  ,  Q  ®C_ 

method  &  equipment:  [_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  Teflon  coated  polyethylene  Pwry7  ( brai~  SB  ^ 

sampling  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

*  (MTU) 

DO 

V  « 

COMMENTS: 

(units) 

To:  09^/6 

pt/w  p 

C?lSL  ( 

//•®3 

5550 

3  S>0  L  frr\\r\ 

o15^ 

3  760t*L/fn]fl 

hoOZ 

11.09 

3l5t*X  /min 

/Oil 

11.70 

10(3  1 

Nl  hf-OoJ. 

djo>  As 

ypp'/’l  1 

33  t//m 

(0/0 

(Osymu^  S 

fJY\cl 

tons 

Aw//) 

/OZp 

l/.oi 

6.1% 

o.no 

1ZS5 

1.61 

io.66> 

2~  &D r*>L  f m  / n 

IOZ& 

II.  IZ- 

6.SS 

C?,\1Z 

502.1 

1,51 

10.66 

3  OOr^L  //yu  7) 

103T- 

ll.  1 7 

6.95 

o.nH 

517. ' 

/  o3  & 

11.25 

7  >00 

o.m 

406.5 

1.0 <& 

\C?50 

loHp 

10.61 

33  Oni/mp 

/OSD 

D rco^Mctl  o* 

\cJL  n'n(€ 

Svr\d 

io5<=> 

lilP 

i,oe> 

o.ns 

5H-5 

o.e  s 

1100 

l /.  9/ 

7.  /  / 

0,115 

3371 

0.11 

/Oil 

1  * 

I/O  i 

II 08 

/!  /Z 

n.io 

77/ 

o. 

>.72 

//;  & 

H.12- 

1.Z3 

6,(13 

3  3c? 

0.&5 

11.00 

4-00  / ^iij 

END: 

_ -9  - -  . _ 

Samples  Collected:  4>  y  ggPI  ;  ■&?*  u>i’i  -  ton .  a&°  <Louxcrc.p  2  ee^e.  tzlk>ks 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft:  Vol^  =  nr2!!,  Volsphere  =  4/3^ 


PvryX'  Vdls  :  y  tu(+\  -  \l  <$al$ 

^  ASare  ••  oiry  cAL/a/z/n&o  <=<>/*  &  -too  */T(£)  y/oo  app  auntie  ■ 

File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


WELLID:DPuo-RaP1'^ 

DATE:  q  -23.9-7 

WELL  DIAMETER:  2” 

CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  q  -j  Q  WEATHER  INFORMATION: 

method  &  equipment:  j_ow  p/0w  with  Grundfos  Redi-flo  Submersible  Pump _ 

tubing  type:  Teflon  coated  polyethylene  t^p'tL  \1.6'  7*> 


PROJECT:  5518 


WELL  DEPTH: 


SITE:  7_ 


SCREEN  LENGTH:  "j  ^ 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TME  I  TEMPERATURE  I  pH  SPEC.  I  TURBIDITY  I  DO  Hf  ICOMMEN' 


SPEC.  TURBIDITY 
COND. 


I  COMMENTS: 


Samples  Collected: _ 4  x  4^^  vQA  ■>  _ 

Information:  2  in  =  617  mi/ft,  4  in  =  2470  ml/ft :  Vol^,  =  7tr2h,  Volsphere  =  4/37tr3 


Verted  \)&-  =•  Galloon 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


site:  well  1D:  RAP  2.-3  $  DATE:  H '  2S  -  9  7 

WELL  DEPTH:  SCREEN  LENGTH:  2^.6  -f-|  WELL  DIAMETER:  2"  CASING  TYPE:  p\JQ 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  £  .  53  ^  WEATHER  INFORMATION:  g  ,(n  ^  c 

method  &  equipment:  /_ovv  flow  with  Grundfos  Redi-flo  Submersible  Pump _ 

tubing  type:  Teflon  coated  polyethylene  ^  4-4.  | 


' _ _ _  m  .  ,  .AMI  a  mm  a  .  A  _  _  /■«(  I 


Pool. 


Samples  Collected:  2-*M0r*L-  I/D  A  txv^  ?_  Replicate  Sg  ,  ffs  (Oi 
Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^i  =  ui^h,  Volsphere  =  4/3;tr 


SejM  +  tjo.1 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 

SITE:  V 

VELLID:  AAfl-HS  c 

)ATE: 

WELL  DEPTH: 

SCREEN  LENGTH:  ^  ' 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  ^  g.  y#  \ 

WEATHER  INFORMATION:  /  t/C  \  ~  -a  v 

c-^eitAA^r  cooc.  t^TTcr):  ikvfy 

method  &  equipment:  [_ow  flow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  Teflon  coated  polyethylene  |  Cu'f‘rL  ’  15  ft  |  u“'1 *  77  _ _ ] 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

V  ' 

COMMENTS: 

(units) 

mS/tr4 

KTU 

•nA- 

5- 

T0:  |  OQO 

"ft 

[}  u  c  s' 

m 

1  f?  *■  ^  ,n"  ^ 

loot 

7.1*7 

1  5C?2£?svi  u/*v>.^ 

\OOG 

7.17 

1 L /w  *1" 

1  oot> 

(.  Scy\A 

7J6 

f  7JOC? 

\  o\7 

6.34 

4,o5 

0.0  7  ft. 

24.5 

\o>  .13> 

7. 1 

\ZCPO  v*vl/  rvurO 

\0l5 

£>  .47 

3.82- 

0.011. 

13.1 

10.75 

10  \<b 

& 

3.1 6 

0 -Dll. 

9.c) 

/Q.7-J- 

1010 

- G2-. — U-f - 

716 

1 7,0  O  m  L  ( \  A 

1  o  Z\ 

8>.55 

Z.lo 

o.oi4 

9.9 

ID. 70 

lo  2-  4 

Z.b  7 

0.O74 

L>.7 

le>>Si- 

iDlto 

7-17 

ilOOml/W^ 

1 017 

8.59 

8-63 

0-014 

5.8> 

\0-8~L 

\&*>o 

8.1*1 

O.c-74 

5.7 

ID.  *57 

1  £>53 

8. 57 

3  .  fY0) 

O.Olg 

S.4& 

10.41. 

_Lil_ 

I2.£>0  ^L/ *VUnJ 

10  5c? 

8>.57 

3.5? 

o.oiA* 

4,? 

10.43 

END: 

- 1 - ’FT- - 

i  /I _ 1  T».  -  •«>  . 

Samnlas  hoffeeted:  O  *  40  mL  ■  A  fret  PfLC^M  cgu.g4rg.D  2,  x  gUJKS 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  re^h,  Volsphere  =  Mia3  ;  M 3  - 


?<JCQfc  \/oUiii*\£  ;  4+  4.$  +  3  =  1 1.5 SAC'S 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH: 


SITE:  T, 

WELLID: 

DATE:  Lj'i5-'<n 

SCREEN  LENGTH:  ^  m 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

t VC  ,  to 


method  &  equipment:  /_ovv  pfow  wjth  Grundfos  Redi-flo  Submersible  Pump _ 

tubing  TYPE:  Teflon  coated  polyethylene  j  \t.%  gf  b  W  1  DlU‘  82  Ik 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


E 


(units) 


O 


TEMPERATURE 


COMMENTS: 


Samples  Collected:  Coculcte-  6-  x  jo 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr^h,  Volsphere  =  4IZn? 

fV.5  s//5^A/j: 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  ID:  . 

0&>Z  "  I 


WELL  DIAMETER:  2” 


CASING  TYPE:  pyQ 


SITE:  2. 


SCREEN  LENGTH:  ^  , 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  cj  ^ 


method  &  equipment:  f_ow  pfow  wjffj  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  \  iz.o? f  jo^i- 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  ( MLG ) 


TIME 

(units) 

T0: 

106D 

I  osz 

TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


COMMENTS: 


Samples  Collected:  _ _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  nr>h,  Volsphere  =  4/37CT3 


pt/rcpe.  I /&[<>'  L(  -f 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5573 

SITE:  ^ 

WELL  ID.  £)pco  *Oco*2_.^ 

DATE:  ^.2.7-77 

WELL  DEPTH:  3^.0  jf^5 

SCREEN  LENGTH: 

WELL  DIAMETER:  2" 

CASING  TYPE:  pyQ 

WEATHER  INFORMATION:^  /£  fc 


MEASUREMENT  POINT:  TOC  WATER  LEVEL: 


method  &  equipment:  [_ow  flow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  De^U1  2.7 .0  ('I  u.ot_ 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildoa  (MtG)-  &&00 


TIME 


(units) 


V  /ISS 


\\*fi 


I  Wo 


temperature 


Pov^p  OK 


SPEC.  TURBIDITY 
COND. 


COMMENTS: 


CT4 


n.lC7  Ifr.*  4©  pOfc-f 


17-32- 


C-OKilj&T£'b  I  Sv^O  C 


(IMS 

Wl9 

6-OZ 

om 

iws 

nfi 

6 .06 

o.lz? 

I  1  51 

n.n 

6.01 

0.32.5 

1154 

IS.  37 

6.01 

0.3)9 

1157 

/  5.73 

6.01 

O.  325 

I7oo 

16. lo 

fc.OB 

O.ZZH 

iZ02 

16. S3 

G  *3 

0.32-5 

\Z0  6 

16-32. 

6.0  9 

0.32-3 

1  Zol 

11.03 

6.09 

0-3ZO 

Z9S  \o. 99 


S-3  c03 


0,9  ( 


0.87 


<0.0 


0.30 


0.76 


o.iz 


0.69 


PlO  Ko.s-1.0 


17.2?  330^1/rvu'n 


|1  ML 


(ziS 


n.  n 


Samples  Collected:  Z.  mL  i/nPu  f  2.  0^  i,n^  ^ 
Information:  2  in  =  617  ml/ft.  4  in  =  2470  ml/ft :  Voi^,  =  jtr^h,  Volsphere  =  4/3*^ 


III?  ~j£M_ 


"^P'D  |E: sT'  ZO£?rvt|  ui  ftovJker  (P/2./V 

PW  CoCtincI  54c»vi(5t)  >\j  Lm.  !r)CcJ 

o*+d  r^reUdi 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  551  $ 


SITE:  7_ 


TsCREEN  LENGTH: 


DATE:  q  '2-3  7~7 


CASING  TYPE:  p\fQ 


WELLID:OU^-M 


WELL  DEPTH:  3^^  SCREEN  LENGTH:  5  WELL  DIAMETER:  2” 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  |  £  .  £,  5  WEATHER  INFORMATION:  j  *7  ^C. 

method  &  equipment:  j_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 

^  -  — 

tubing  type:  Teflon  coated  po/yef/ry/ene  j££~l  ioq  <-k 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Mai  Ly  CiIdc3r(MLG)^ 

7^*5 -  I  TEMPERATURE  I  pH  I  SPEC.  I  TURBIDITY  I  DO  \~j  I COMMENTS: 


COND. _ 

^  Vcm  NTO 


DO 

*^)/l 


COMMENTS: 


\33>k> 


^33 _ 


I34J. 


END:  ,345 


Samples  Collected:  ‘LxMOtyL.  Vo  fa  f  2  D 
Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^i  =  ^h,  Volsphere  = 

7  *'■ 5  *  9-sr^ 


=  A/Snr3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH:  g  SCREEN  LENGTH: 


MEASUREMENT  POINT:  TOC 


method  &  equipment:  Low  Flow  with  Grundfos  R( 


tubing  type:  Teflon  coated  polyethylene  fWp  _ _ _ 


WELL  ID:-/..  ,  „  ^ 

DPW  *Ouj2-6 

date^.28-97 

WELL  DIAMETER:  2" 

CASING  TYPE:  pyjQ 

WEATHER  INFORMATION:  Cl 

O.Al:  (4z. 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Mafty  Glides  (MhGf-  C?uj 


TIB/IE  TEMPERATURE  pH  SPEC.  TURBIDITY  DO  A  COMMENTS: 

COND.  —  ** 


12  l  ”7 


IZ  I  8 


|22-( 


/  ZZT 


S-SS 


8.  S'? 


8 .9-7 


9.o9 


5.-72  ©.339  o.96 


S-7^  0.338  (73 •*"/  o>.09 


5.75 


5-76  0J.335  /67?  <0-7? 


j  «**) 


5SC7^I 


^25  ►*  I 


/D.  Z'i  WO***-//*-'- 


Samples  Collected:  9  X  00  u I  (  /  /d  5"  ,  //  pL  ) _ -f  f  Z6Uu* 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol'^,  =  rti^h,  Volsphera  =  4l3ni* 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


date:  ^-28  •9*7 


CASING  TYPE:  p\/Q 
.OMkrnc,  <2>  L.°  (s 


PROJECT:  5518  S1TE:  2.  WELL  HD:  & 

WELL  DEPTH:  2.0  tg  SCREEN  LENGTH:  £  ^  WELL  DIAMETER:  2”  jumoiino  i  ifl. 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  WEATHER  INFORMATION:  g.^^C 

method  &  equipment:  f_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 
tubing  TYPE:  fefion  coated Ipoiyeihyiene  ( fu~  k '  /  \  •  5  f-i  bloc.  |  P'*-1-1  79 


TEMPERATURE 


SAMPLING  PERSONNEL:  C/7/7S  Bianchi  (JCB) 


TIME 


(units) 


V  IHI0 


IH27 


IM2.4 


m'2- 


H35 


1H37 


HHD 


IWS 


imm6 


M5I 


HSH 


HS6 


SPEC. 

COND. 

TURBIDITY 

DO 

~5  /cr« 

Nf  0 

^/l 

Covioc-c^dcl:  S d 


.25  £.15 


9-3^  £-13 


9-35  6.  H 


9-35  6-15 


CoWidteA 


0.122. 


o.zn 


0.2/5 


<9-2/3 


3-2- 


6.9 


3.9 


4-3 


7.02 


7.  /3 


725 


7.33 


RG^> 


COMMENTS: 


(T4 


9-12  6T5  m  L/rviTo 


9,  o$ 


%06  97 


9  75  rvi  4-/ rvw'/i 


Samples  Collected:  2  x  Hpm. 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr^h,  Volspnere  =  4/3/tr3 


9urox,  Vdls  :  H  ~t  l 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH:  Z0 

SCREEN  LENGTH:  2m 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  g 

WELL  ,D:  CX>c^  -  ou>z- 1  DATE:  M  ■  Z& . ■ 97 


WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 


-----  - - 1 


tubing  type:  Teflon  coated  polyethylene  &m^ui  \1& 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildoa  (MLG) 


TIME 


COND. 


—  V 

TURBIDITY 

kilo 

**1/0 

COMMENTS: 


Co>r\ni^ck  I  S3 


Samples  Collected:  £  x  UP  **/  vufrs _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  Trr^h,  Volsphere  =  4/3:rr3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH:  ^  ^  . 


SCREEN  LENGTH: 


5*4 


WELL'D:  ^*.7 

DATE:iy.2g,.07 

WELL  DIAMETER:  2” 

CASING  TYPE:  p\fQ 

32H3S5E5II3JB 


MEASUREMENT  POINT:  fQC  WATER  LEVEL:  g 


method  &  equipment:  j_ow  pjow  yy/f/j  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  •  1 5  b-p  I  fecf  '  9^ 


^  o :*nchi  (JOB)  and -Marty  CiIdea(MLG}  (Z&csJ 


pH  |  SPEC.  TURBIDITY  |  DO  |  *  | COMMENTS: 

COND. 


TIME 

(units) 

T0: 

/6W 

1647 

TEMPERATURE 


Ox 


**  Vcm  A/T O  ^  /c  ^  fc+06 


(664 


657 


46  1700 

9.06 

1703 

9.29 

1703 

5-T7  0.6991  45.2  377 


6.00  tf.fGg  H4.0  3,-10 


^3.3  2.9  Z 


3.97  O.I06  6^42-3  2.67 


9-2> 


540 


560  nv.  I 


Samples  Collected:  ‘2.-<4C>/*|  yp/U  niJS-itW) _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^i  =  nr2! i,  Volsphere  =  4/371^ 

Veta  ’  7  q  oo(  5 


File:  GROUNDWATER  SAMPLING  LOG.doc 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

~  &IOZ  -AlO  oz/iz/j^ 

WELL  DEPTH: 

17.  Z3 fsCrS 

WATER  LEVEL: 

■Z.JU  B&S 

WEATHER  INFORMATION: 

30 'S 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  Q'.SO 

END: 

PUMPING  TIME 
BEGIN:  oe> ‘.50 

END: 

VOLUME  BAILED  DURING  SURGING: 

CjRA-OoAZro/v*,  &/0  T'A/J^t') 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  09'.3 

37.'o  o 

2?-  ZO 

iO 

mESHHHHH 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr^h,  VolEPhere  =  4/37ir3 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

DATE: 

oz]^hr 

WELL  DEPTH: 

17-21  BC-rS 

WATER  LEVEL: 

3 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  3  SO 

END: 

PUMPING  TIME 
BEGIN:  €>SO 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T° 

W  8V 

0.3 

L  OStoo 

a.  3 

37-<0. 

— 

- 

- 

- 

'Z'.Zb’.OO 

V&eJdQ 

)Z:zt*'-00 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  Volsphere  =  4/3nr3 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


I  of  3 


i  3 

l> 

A 

\3 

PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

B>ZHI  OZ/'2/9? 

WELL  DEPTH: 

-Sir-  OWmT 

WATER  LEVEL: 

4-74  '  f£a/<  7c>fo  ft)C, 

WEATHER  INFORMATION:  In;*d  Cu.^  -5 

CoU>,CcL£> 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  0840 

END: 

PUMPING  TIME 
BEGIN:  0840 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To  :08:*(* 

w.n 

6.13  . 

0,02. 

Kff 

08-  ^7 

W) 

EEEB 

R9 

n 

ESXBHi 

O.D'l 

n 

■HHI 

EBB 

o.oz 

Kt<ur<m 

QH:\9> 

3TH3 

5,98 

0.03 

930,1 

O^.i^ 

WMSMBM 

'B<T 

0.02 

811.8 

/£. 

'// 

!  ^ 
"-tt 

! 

WEEKEStBk 

S481 

&}:  13 

3  <0.10 

ER9I 

ezsea 

09:31 

3  b  ,19 

ixn 

09-32. 

i 

0,o4 

k«h 

0831 

35-JZ 

6»S7 

0,04 

^HO.O 

WEEBEMM 

msam 

WSM 

mm 

■ 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  Volsphere  =  4/Sjtr3 


Comments: 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


^  3 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME  PUI 

BEGIN:  OW  BEGIN 

END:  END: 


MEASUREMENTS 


TEMPERATURE 


8 


PUMPING  TIME  VOLUME  BAILED  DURING  SURGING: 
BEGIN:  0  Y<-fO 
END: 


/IENTS  OBSERVATIONS 


SPEC.  TURBIDITY  CLARITY  COLOR  ODOR  PARTICULATES 
COND. 


IU  t 


1)  .'31 


.*32- 


\\‘V 


qu.l/l 


47 


5. 36, 


3 


O.  O'*' 


.ot-  \  Hg.0 


b.Ll  O.O'b  \8K) 


0.03  5o3.o 


3  \50lS 


0.03  V53.3 


6.27  o,or 


6.03  0.05"  I6s?.(p 


O.tY  0,02 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  rcr^h,  Volsphere  =  4/37ir3 
Comments:  9 ~ "7  -  ?  U'rtT&-!2- 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

SITE: 

WELL  ID: 

Monitoring  Point  Assess. 

Hanscom  AFB 

B/oz-shJ 

WELL  DEPTH: 

WATER  LEVEL: 

WEATHER  INFORMATION: 

J7.ZZ‘ 

si>&  S&’S 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME 
BEGIN:  o0'.5£? 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

[S^BSI 

wsmm 

S-69> 

■BHM 

RES 

mm 

RmSiSBI 

II 

i 

im 

^BI9 

WBBEEM 

B 

ram 

mmsm 

ES33 

wmm 

) _ 

53:  zo  I 

Wrl'MlSt 

5./Z 

/< 

H5S33 

#  Z<?*z 

*5  3*.  Vo 

— ra 

ra 

/  z 

wmm 

5Vi  oo 

BHM 

/ 1 

ram 

5V:  ?o 

W.  70 

jjaHSM 

'  1 

im 

| 

■RHESUS 

.  < 

rarai 

E1S9 

H\0  0 

V?.  7  7 

/  r 

ram 

ix:zo 

■lujui 

ram 

-  z 

mra 

■ram 

£  .!(* 

,  ' 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  m2 h,  VolsPharB  =  4/37: r3 


Comments:  or/'* fab  '•  - 

p— y -/c-sH—t.' J  CGo„  _ 


Applied  Research  Associates,  Inc 
South  Royalton,  Vermon' 
*(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 


SITE: 

Hanscom  AFB 


WELL  ID: 

E24I 


DATE: 


WELL  DEPTH:  ^ 
CKiA^  ( 


3&L 


WATER  LEVEL: 

tfVf Of 


WEATHER  INFORMATION: 

CPU j) _ 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME 
BEGIN:  0^0 
END: 


PUMPING 
BEGIN:  oVM 
END: 


TIME 

0 


VOLUME  BAILED  DURING  SURGING: 
SO  C-rfeL 


TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  jl 

wr 

2- 

3d? 

ll  ;V7 

44.sk 

0.01. 

-&rer* 

'2577 

Il'S  i 

Ull.'l'l 

6,2? 

6.0  4 

3111 

ii'-rL 

(,,21 

0,014 

m.r 

|  z :  oa 

6. Hi 

0.01* 

osiii 

|1’.  02 

6.or 

O.O^ 

14?. 4 

n  :ou> 

31.06 

o.  oo 

ion 

mm mam 

o.o  i 

EMI 

r  n;  /< 

31.18 

6.31 

0.0 1 

12:  IW 

£.14 

0,0*- 

112. 4, 

END: 

\y 

/ii 


,  \ 


>> 

T 

7 


Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nfh,  Volsphe,e  =  4/Sjtr3 
Comments: 


y/s  --  /Vb  HzC>. 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

SITE: 

WELL  ID: 

DATE: 

Monitoring  Point  Assess. 

Hanscom  AFB 

6Z5& 

oz/zir 

WATER  LEVEL: 

J.VV' 

WEATHER  INFORMATION: 

C^O.  CoiO _ 

A 

AOO 


SURGING  TIME 
BEGIN:  08: S? 

END: 

PUMPING  TIME 
BEGIN:  ^  g 

END: 

VOLUME  BAILED  DURING  SURGING:  ^  . 

C^-SocTi  00.^6:  Z’OrACS, 

K'Z  6**L 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

F/&JI 

^.60 

o,t? 

m?.L 

WEHESM 

U79 

o.  rz 

R 

E39I&SB 

ZT.  9Y 

6.81 

O.i 3 

fi 

Z8.  /S 

6ZZ 

wsfsm 

E^bCi 

1 r>s 

2 l£ _ 1 ' 

| 

i 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  Volsphere  =  4/3^ 
Comments: 


/_  “To 


#6  30^^ 

0frr  Z***' 

c>tO  )"5 

off  Z 
IS 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 


SITE: 

WELL  ID: 

Hanscom  AFB 

DATE: 


z./?hJ9  f- 


WATER  LEVEL:  <3  33"  WEATHER  INFORMATION: 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^urge  Pump 

A/OO 


(sJ)ajv'/,  C<*aL .  *Su/i/aJ 


SURGING  TIME 
BEGIN:  /S'.SG 
END: 


PUMPING  TIME 
BEGIN:  >37**0  &L 
END:  -Z  ^/st/rj 


VOLUME  BAILED  DURING  SURGING: 


i'5&!ALs> 

T  * 


Comments: 


i,/fi 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

WELL  DEPTH: 

WATER  LEVEL: 

WEATHER  INFORMATION: 

.  CaiO .  Oz/Jpy 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  TooLPurge  Pump 

A/&> 

SURGING  TIME 
BEGIN:  ll'^> 

END:  /Zl'5~ 

PUMPING  TIME 
BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

■^91 

wsm 

V8.Z7 

o.zo 

IHZ7.  H 

m’lAim 

wsm 

ojZ 

j€>7,eo 

*?.  77 

k.zi 

1 

3 

H7  58 

WSBBk 

O.'Z.l 

BflRVn 

V7-  79 

6 o.ZO 

d).2\ 

END: 

.  .  _  «2 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  jct^h,  Volsphere  =  4/3jrr3 


Comments: 


cZ'S 


J&Z.  7 


iofoy 

u^ooLD  aJo7  <So{?p,c»fi7 

po*Pl  ^  fc’Epe/yzJ}  “V  7 7/^nr 

IscWf&F :  Z.S*  J 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

z/slS 

WELL  DEPTH: 

ZS-VliSL&S. 

WATER  LEVEL:  .5  0" 

)L  9 1  'r.o.  e->  ,)S(J 

WEATHER  INFORMATION: 

ColD,  ^J/a ,  Sfrj/s  y 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  TooL#Purge  Pump 

QoO 

SURGING  TIME 

BEGIN: 

END:  /  S'-  5^ 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

^  /£>6ds 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  Volsphere  =  4/3jcr3 


Comments: 


/  Hc&fZ. 


o«  //o  mo.  rB,-zJzC.M 
cJ.U  PjnP 


(_  7 7fiey?£ 


HtOTft&e  @  12’^ 

J(c»o0> 

AJot &OooCrJ)  H?0  To  ?0*P  c"? 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

WELL  DEPTH: 

/5\?s’ 

WATER  LEVEL: 
Q.SZ'Zt* S 

WEATHER  INFORMATION: 

ft,?<r<r£y 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^Purge  Pump 

_ A^O _ 

SURGING  TIME 
BEGIN:  /O'.OD 

END: 

PUMPING  TIME 
BEGIN.  ^^) 

END:  ^ 

VOLUME  BAILED  DURING  SURGING:  , 

CfZtscT'o^/vA ;  2* 5 

-rdfAL:  '-?&#£< 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

PARTICULATES 

49. /Is 

dp.  5^ 

A2  32- 

HSO.O 

i9.  jB 

llREjlB 

mat 

WMiaan^M 

*9.22 

RSI 

6THJQ 

mm&Mi 

WfZEBKM 

ISKOI 

EB0B 1 

HH9E19S9 

Vfi.  92- 

O.ZZ 

HH-Z 

mSfioo 

■^9 

WMUbM 

RSHal 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nrh,  Volsphere  =  4/3rcr3 


Comments: 


)S*ZB  &>7> 

^  ° 


I 


^5 


J 


SO  StC 

5>i«/  Recti 'A«vr 

5^//  facH*e$e 
•3 /W 


5/t^e* s  **>«£  M&vJ  £-ac4  /cM/9 

Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

/Em 

DATE: 

Z/Z?e 

WELL  DEPTH: 

w-av ' 

WATER  LEVEL: 

WEATHER  INFORMATION: 

.  OA/iM,  ZQrfZ  V 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^urge  £ump  *  f 

_ Aa?C> _ _ _ 

SURGING  TIME 
BEGIN:  U'»  55 

END:  /Z-  ZS 

PUMPING  TIME 

BEGIN:  <f€tnd^ 
END: 

VOLUME  BAILED  DURING  SURGING: 

c^SncAtoM*/& : 

*  )CjftL 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

PH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

~7m 

D»o $$- 

HZt.U 

47 

7C/.3 

o.&j/o 

)4  2/p.O 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  rcr^h,  Volsph8re  =  4/3 jrr3 


Comments: 


)ZJ? 


WJ 


M&t 


tfole*  U>ooiO  'rO&f  Po«P  So/  /Os<rc  A  <  A  /,w£ 

~~~  \/&ly ‘stiTr  #**  *  ^LD  %ecff4RC,£ 

\fety  ^2c^l y.  \j)Sn'c  'Co*»/f7  <-opy*s» 

\/£TZZ  SL/'j  m^'T  ~7aPe  A^/ 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

K  HO  */fiD 

DATE: 

0)2 /z  da 

WELL  DEPTH: 

IU.T-' S.b.*>. 

WATER  LEVEL: 

•Ztcys*  _ 

WEATHER  INFORMATION:' 

C)ARs\  .  fefleczv 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^Purge  Pump 

_ _ _  40 _ 


SURGING  TIME 
BEGIN:  >SZ5 

END:  ' 

PUMPING  TIME 

BEG,N:^S^ 
END:  Je' 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  fe'.’SS'Oo 

mz- 

o.o7^ 

9fz.e> 

iSiSk'.oG 

D£>7<-1 

Z8Z.O 

END: 

Information:  2  in  =  617  mltft,  4  in  =  2470  ml/ft :  Volcyi  =  nfh,  Volsphere  =  4/3^ 


Comments: 


/«•?*  Ajb 


I6*L 


Me*  A 4  tho  o' J  7»'S 

jbttr&r  75  6eT 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

S39W  a  12(0/9? 

WELL  DEPTH: 

/7.*?i'R6S 

WATER  LEVEL: 

<e.9i'S4S, 

WEATHER  INFORMATION: 

0/H?ri  ScJtiUy  gtfe’CSy 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tooi^  Purge  Pump 

_ _ _ mu _ 

SURGING  TIME 
BEGIN:  l4-5~£> 

END: 

PUMPINQ  TIME 
BEGIN:  ^xt*1** 
END:  '7** 

VOLUME  BAILED  DURING  SURGING: 

-Sir 00/^7 

Pu/tQ/rSd?:  _z.  Gzds. 

TIME 

MEASUREMENTS 

OBSERVATIONS  <P?6nisJ 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

"l"o:  h'.oZ'-OO 

S.SZ 

a>!3i 

WTf'T 

_ Mtezvo 

A&.Z! 

y,a&_ 

OoJS7 

HZfA 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  n?\\,  Volsph0re  =  4/3rcr3 


Comments: 


/ 

Z6ds 


pepT#  -7  rfZe'-S* 5 


\)zrey  ‘Sit7y 
A&7e  7o  6rsT  A  5/. 


p(j£dr£~ 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518  SITE: 

Monitoring  Point  Assess.  Hanscom  AFB 
WELL  DEPTH:  WATER  LEVEL: 

/7.9  5/8*5  S 


WELL  ID: 


DATE: 


gJS _ 1  z/z?M 

WEATHER  INFORMATION: 

2/i  Ramvy  ,  _ 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^Purge  Pump 

_ AvP _ 


SURGING  TIME  PUIv 

BEGIN:  D&  5 S'  BEGIN: 

END:  O/JO  I  END: 

I  MEASUREMENTS 


TIME 


TEMPERATURE 


To:  JHR7H'oO  4  ‘hoCp 
_ hizzioo 4B3&.. 


PUMPING  TIME  VOLUME  BAILED  DURING  SURGING:  , 

3IN:  Q^srcT^.-^: 


_ OBSERVATIONS _ 

SPEC.  TURBIDITY  I  CLARITY  I  COLOR  I  ODOR  I  PARTICULATES 
COND. 


(AOCfo  W2Q.  Z 
rxofrfo 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr^h,  Volsphere  =  4/Snr3 


Comments: 


17.15/ 


05.9  f. 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 


SITE: 

Hanscom  AFB 


WELL  ID: 


DATE: 


’./z?/9r 


WELL  DEPTH: 

1*1,0 3  ' BAS 


WATER  LEVEL: 

6 'oJ5  '&rS 


WEATHER  INFORMATION: 

Rajs/'S  ,  P/fM  ,  /Jg~7~ 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^Purge  Pump 


SURGING  TIME 
BEGIN:  09*^5" 

END: 

PUMPING  TIME 

BEGIN:^^^ 
END:  1 

VOLUME  BAILED  DURING  SURGING:.  7Gmlz 

AucT/csvJSry  3 

PonP'^r-. 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS  " -  "" 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  // :  ZZ:oc> 

KBsTi^l 

WWM 

/4£?5T£ 

i>‘  Z7:«3 

1 

/azAs 

mmm 

wmfxsm 

IS3EE1 

AS,  7/ 

&,39 

^.3-3 

a&i<=> 

^.27 

o,z? 

H'.fozeo 

^.37 

O.ZT 

Susies 

END: 

1 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  mlftt :  Volcyi  =  nr^h,  Volsphere  =  4/3*0® 


Comments: 


As1*/ 

PuaP 


oS/o  3/9  f-  r?»  — ijgsZT 

£pT  ueU.  =7  fifOLeoeC  \  <£,39'  TiM&-  ^/*P***V  ; 

%ectJAe&e-?/fei 

4/4*sr:  SloPfTtffr/  GLZAS  //[■& 

fcwyet?  iPel/  i&o&L 5^7/  ~Tste  Po*P^7~  t *  5^5 

%GC#*Ke8hfc* 

No(tr~  (Py&Ly  *2.  Apt'--  A  fl>F O'/*-  A 

O  riA/J  Ta  h.' • 

P/D  prt>  ?tC-'  S*  ~  ' 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

ShOZ’OC* 

DATE: 

£■^7-/97 

nvjg3|in^^H| 

WATER  LEVEL: 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  TooI^Purge  Pump 
_ &D _ 


PUMPING  TIME 
BEGIN:-^ 

END:  > 

VOLUME  BAILED  DURING  SURGING: 

c^~5‘-»f/Qj3W{y  ;  /  3. 

(ofrfR.3 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

i WM£B253B3ii 

mm 

0*7  L? 

mssBa 

!H'.ot:oo 

J5Z.-ZS 

WS3M 

O.Z^ 

/^o.o 

IHioS'.oo 

53./  Z. 

WMBStk 

500.1* 

W'.OJS.O? 

SZ-lT- 

G>^3 

+a.o 

JH'-iCo'OO 

w&Ek 

E 

1 

WKBS3ESM. 

r53.z.z_ 

mam 

JVO.O- 

END: 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  w^h,  Volsphere  =  4/3nr3 


Comments: 

fj&y  ie>jy  .  tty  10.7/  N 
(  A&J- ,  fa.?' 

Ilf  3o 

C__ 


JO  Gds 


yir:  CoJ-  0  OPoR  (  )  • 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


fA/rt  frr'1'-'  ' 

30  sc  P 

A'/v-y  K. 

305TC  p 

P 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

WATER  LEVEL: 

’  3&S 

WEATHER  INFORMATION:  ^ 

.  OaPP  .  iP)gT 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  TooLPurge  Pump 

APO 

SURGING  TIME 
BEGIN:  IHHOtoO 
END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING:  __ 

<v5t JcT/ i  O  OrttS 
Pus*  ptsS(7 ;  p  ^  r 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

mmmusM 

5?.Z-\ 

EBHM 

WMUZBSSMi 

m mam 

a  2/  9 

/•WO" 

mtmim 

OJZo 

wssm 

BPS 

5*LZ7 _ 

RHS&B9II 

0.00 

Jb’.PPO 

EKBI 

- - - 

521  zS 

1 

Hus\oo 

K  SB 

KPS3 

END: 

Information:  2  in  =  61 7  ml/ft,  4  in  —  2470  ml/ft :  Volcyi  —  7tr^h,  Volsp^ere  —  4/3jir^ 


Comments: 


//.?3 


'3cD-5eZ^Z  <4  *fP  f 
5  P'P 


/O  5TC 


5r>P 
/o  src  — 
5  /*/v 


Applied  Research  Associates,  Inc. 
South  Royal  ton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

DATE: 

WELL  DEPTH: 


WATER  LEVEL: 

7102' 


WEATHER  INFORMATION: 

C>UfT/rCfi&r\ 


METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^purge  Pump 


SURGING  TIME 
BEGIN:  0&05~ 
END: 


TIME 


T0: 


PUMPING  TIME 


MEASUREMENTS 


TEMPERATURE  pH 


OBSERVATIONS 


SPEC.  I  turbidity]  clarity  color  odor  particulates 


COND. 


Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  Tti^h,  VolsPhere  =  4/37tr3  _ _ _ ^ 

Comments:  ~T )£>/  ~^J^/  '  ■*""  ; 


^A,  %%%,  ”7‘° 


f  '  J  ' 

70  Z  S  vS 

& 


S' 1-lzrO  tevel :  7*  &e/  5 

HecuMf-e'. 


fct) 


3-5  SC 

ZfC-A/ 

Z  ■S&C'  fj-"? 


fecriAr&f.  Irt  07y/.Z$± 


ffrsteot'D  "5 /t  T 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

/tVZ  zzJz&M 

WELL  DEPTH: 

;7,79 

WATER  LEVEL: 

H.S?  ’  S 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TlftfE 
BEGIN:  l<?:  10 

END:  t(?:60 

PUMPING  TIME  ) 
BEGIN:  yW 

END:  T 

VOLUME  BAILED  DURING  SURGING:  „  , 

w  s>c7'*>'r*r  0 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  jq.W-OO 

73/ 

oj\y 

HZ/.  o 

/*JW5'oo 

79,65" 

7^9 

0.‘  IT- 

MV.  £> 

/ 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  rcr^h,  Volsphere  =  4/3nr3 


Comments: 

*?>J 


Sse-<Z 


“5/LT  **'  yffoor<?  C'^> 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE:  , 

zr/z<3> 

WELL  DEPTH: 

/<£.  3  T 

WATER  LEVEL: 

5*50  ’ &6S 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

_ JjQ _ 

1  ■ 

PUMPING  TIME 
BEGIN:  ^ 

END:  7 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

7*57 

■1321 

H\5S'>OV 

4H>59 

T*2.\ 

745*  & 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  mltft :  Volcyi  =  jcrh,  Volsphere  =  4/3jir3 


Comments: 

/(*.30/  * y 

VO 


SoRT  'S&V'JojH 


//o 


Applied  Research  Associates,  Inc. 
South  Royal  ton.  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

SS?  2-A0/9  7 

WELL  DEPTH: 

)U7' 

WATER  LEVEL: 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  l3&&~ 

END: 

PUMPING  TIME 

BEGIN 

END: 

VOLUME  BAILED  DURING  SURGING: 

'iOJc7/0t->J j  Ct  thC. 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  /5e.0Z\O£> 

46>.7S> 

5*  (*H 

&."}>/& 

/5i<93tOcT 

*-!?<  5  ZL 

T-3:r 

0*?!l 

T33.-T 

END: 

*7 t-M® 


Comments: 


t  til  —  1111/ 


toy/ 


*■%>*,  "Z*,  /6-T, 


CO 


.\P* 


d? 


cO 


elL 

#S 


,4AS  A 


'Sfefe’f  Pot*??0  5<rc 


/Vp  f/z.O 

Mo  y Artier  To  Ofi/ 

Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

AvJZ'S  2/28 

WELL  DEPTH: 

ft.e>e>’6os 

WATER  LEVEL: 

_ lS31  _ 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 
BEGIN:  )5*5& 

END:  25" 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  \5\Z7:oO 

msi 

P 

&5Z.Z 

4*7.52 

END: 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  Ti^h,  Volsphere  =  4/3W3 


Comments: 


'P  Zf 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Han  scorn  AFB 

WELL  ID:  DATE: 

/V)k/£'/9  ,2/zq/97' 

WELL  DEPTH: 

??? 

WATER  LEVEL: 
h/O  tftO 

WEATHER  INFORMATION: 

*S o/JPV, 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

PH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

n.  _  - 

Comments: 

7/7/5  rii  //AS/Zo  tO/7/T/Z , 


fehwep  ^elLDefW  =>  /V3&'  £4$ 

fittoRro  .  fahce'ST  ^"uJeLL  =7  /£.<)? 's&s  Tb  Hz& 

7  idslL  /s  ^  /  f£  's^oo  . .*2  *' kiell  /*/  SL£-u^Tfo»y 

-7fi£‘£efr&rt-£  /jvJZ-fi(2"^  /5> 

&r  Str^Cy/*  HiO  7a &lr„ 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WATER  LEVEL: 

//o  /hO 

WEATHER  INFORMATION: 

‘ScJfOro/  ,  LjAVn 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

SURGING  TIME  . 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr^h,  Volsphere  =  4/3^ 


Comments: 

"7/7/5  c^ell  /MO  A/o  VJ/tfcR , 

*0e#  DePfH  [t»  s/^r)  }5.$Z.  1  Bh 5 


/ff?*‘Su>rie£>  jf"  &gtl  Qf=p  Jf-r  (yb  t+z.o)  =•>  /7>9V  ' B6z<> 

~1 "fi&fLe Toils. :  z  "uJerlL  /A\V£  -  S’D  /.  92  ft 

*Stto(cr  &f=~  Bs/rtb  ;*s  Atzv  7Agle. 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID: 

//H/3-CT 

DATE: 

S/o/  /?? 

WELL  DEPTH: 

zo.m '  36$ 

WATER  LEVEL: 

/ZIS'B&S 

WEATHER  INFORMATION: 

T  f  BsIMtoJAA) T 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME 

BEGIN: 

END:  <39 '5" 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING:  _  . 

V  "5ocf>0d">,6:  ^  ^*rrL^> 

Qo^P"06 7  ' 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To:  toXVilOD 

sz.io 

7/? 

O'O&Q 

?8H  ? 

rtm.3Sz>o 

52~  lb 

-7.07- 

dCXbS 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr^h,  Volsphere  =  4/3rrr3 


Comments: 


ffeww&P  S'lT 


3, 


isM 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8348 


WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

HBH 

WELL  DEPTH: 

WATER  LEVEL: 

'g& s 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 


SURGING  TIME 
BEGIN:  &9S& 
END: 


PUMPING  TIME 
BEGIN: 

END: 


VOLUME  BAILED  DURING  SURGING: 

/Jt> 


TIME 


MEASUREMENTS 


OBSERVATIONS 


TEMPERATURE 


pH 


SPEC. 

COND. 


TURBIDITY  CLARITY  COLOR  ODOR  PARTICULATES 


To: 


END: 


Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  Tcr^h,  Volsphere  =  4/3nr3 
Comments: 


(al.%  %) 


vr 


/^JEl  Du&  To  ‘ScREf/J  k  /fa#  75 

&Dt>gP>  7%  774=  P/sct/Ame  ile-AO  O0Z//O0  ‘5o(?6r/*sf7 

M>  Hi° ,  CfiUp  AbT  Of?  AU  -r#r<$.£T  00T 


//o 


3/^9E 

]/Et/  T/  ^  r? 

v  oes6?0f  Wk7*,z 
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WELL  DEVELOPMENT  LOG 


PROJECT:  5518 
Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

/ywzmt  f  oz/01/9? 

WELL  DEPTH: 

/ & .*»  'B/iS. 

WATER  LEVEL: 

/iPl  'S6S 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  TooLPurge  Pump 

Aaj£> 

SURGING  TIME 
BEGIN:  10:55 

END:  //:?>£> 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING:  .  ,,  w  . 

*  /  w  e*- 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

Information:  2  in  =  61 7  mi/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr2!),  Volsphere  =  4/3^ 


Comments: 


Vw  /. me  -5,/r  <^eLL' 

*~>/  Poftfrc  pu^p  '5 


Vilify  /try 

//o  *5/1- ml  pit! 
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WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

Bzo  -si'*'  o3Az/?t 

WELL  DEPTH: 

/7.^y'/3^s 

WATER  LEVEL: 

WEATHER  INFORMATION: 

~*5uaMJS,  A<5o<L 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

AUO  . 

SURGING  TIME 
BEGIN:  oQi5~~ 

END:  &9Z& 

PUMPING  TIME 

BESIN: 

END:  ” 

VOLUME  BAILED  DURING  SURGING:  C-,Arl> 

TIME 


MEASUREMENTS 


OBSERVATIONS 


TEMPERATURE 


pH 


SPEC. 

COND. 


TURBIDITY  CLARITY  COLOR  ODOR  PARTICULATES 


To: 


3 £>.95" 


&£Sza. 


tj3$M 


END: 


Information:  2  in  =  617  in  =  2470  ml/ft :  Voley,  =  jr^h,  Voltphete  =  4/3;^ 

Comments: 


/*>  f  PcJMf^O  ;  '2T5: 3 


/Jp  yJA'7+r/Z 

A/O 

I 

"3/LT 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
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WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

OB/os/p^ 

WELL  DEPTH: 

)9*59'i&S 

WATER  LEVEL: 

/Z.VZ'5&.  S. 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool,  Purge  Pump 

_ MQ. _ 

SURGING  TIME 
BEGIN:  !D<?0 

END:  /O'ZiT 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING:  , 

)  UfrL 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

•TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

To: 

- 

END: 

Information:  2  in  =  61 7  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  nr^h,  VoItphete  =  4/3rcr3 


3 

Apo  Posip/t/C) 
a)o 


Comments: 


^3/9?  &*(**?;  JO 


Applied  Research  Associates,  Inc. 
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WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

03/OS/97 

WELL  DEPTH: 

iS'Z'B&S 

WATER  LEVEL: 

WEATHER  INFORMATION: 

‘So/'jrjy  ,  Cc?c>L 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Tool^Purge  Pump 

APD 

SURGING  TIME 

BEGIN: 

END: 

PUMPING  TIME 

BEGIN: 

END: 

VOLUME  BAILED  DURING  SURGING: 

TIME 

MEASUR 

EMENTS 

OBSERVATIONS 

-TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

T0: 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyi  =  VolSPhBie  =  4/3rrr3 


Comments: 

/  oF  l-fz° 
//o  Sc?tZO//^7 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermoni 
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WELL  DEVELOPMENT  LOG 


PROJECT:  5518 

Monitoring  Point  Assess. 

SITE: 

Hanscom  AFB 

WELL  ID:  DATE: 

002-* 

WELL  DEPTH: 

33.35 '8& S 

WATER  LEVEL: 

n.07'56S 

WEATHER  INFORMATION: 

FZ of?!?  ,  2 06  l_ 

METHOD  &  EQUIPMENT:  Aardvark  Well  Development  Too^Purge  Pump 

AND 

SURGING  TIME 

BEGIN: 

END:  ZO\ 

PUMPING  TIME 
BEGIN:  /5*s«  (£, 

END:  '2>4«L/rf/rf 

VOLUME  BAILED  DURING  SURGING:  JS6/K- 5 

i>uc7/o*J'fSb :  *5~£7/foS 

TIME 

MEASUREMENTS 

OBSERVATIONS 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

CLARITY 

COLOR 

ODOR 

PARTICULATES 

4&H  . 

O.Zfe 

59O.&0 

7i»  /o'SH’.oo 

0.26 

HZ&.50 

SIM 

Je.71, 

O.Zf 

23.10 

WtfBSSMk 

5231 _ 

&,‘Z 

O.ZiT 

J9.JO 

5I.V) 

6.  2H 

0-Z5 

T*5"  //'.O&'.O 

Oi.47 

6>,°& 

O.Z5 

ZZ.90 

END: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  jri^h,  VolsphB(e  =  4/37rr* 


Applied  Research  Associates,  Inc. 
South  Royalton,  Vermont 
(802)  763-8M8 


APPENDIX  E 


FIELD  SAMPLING  LOGS 


02/18/00 


FinalDraftdoc 


SAMPLING  ROUND  1 

APRIL  -  MAY  1997 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  DEPTH: 


SITE:  2, 

WELL  ID: 

DATE: 

SCREEN  LENGTH:  3  ^ 

WELL  DIAMETER:  £” 

CASING  TYPE:  p\JQ 

_ _ I - 7* - : - 

method  &  equipment:  [_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Teflon  coated  polyethylene  j D,al: 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TEMPERATURE  pH  SPEC.  TURBIDITY  DO 

COND. 


COMMENTS: 


v  I M 1 0 


ms 


mo 


|W 


IHMH 


H5D  Prlou>  ■s't'cp 


)d?.2'6>  373^L/^'vi 


2-6T  £>.6&)  |  6.3  IlLOS  iD-2-6 


2.06  4.03  c>-669  4.6  /£>.&<? 


cA  *  LaLLcc  p/rv-i 


Samples  Collected:  4  x  jo  | rok'±  \  *  ig>7  6  -  io6 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  TtPh,  Volsphere  =  AlZnf 


2u£4>6  \J&u.  '  4  ^  ^  ^  3*5  '  i1.5^^l* 


•^.e^FoKUL-  To4BlPtTY  C4-tTC<-tA 


File:  GROUNDWATER  SAMPLING  LOG. doc 


GROUNDWATER  SAMPLING  LOG 


I  PROJECT:  55fg  1SITE:  'Z'  [WELL  ID:  |DATE-  4  -25-^ 

I  _  —  '  .  t  rTTmTi^wnr.  m 

SCREEN  LENGTH:  ln  < 


‘WELUD:  £PuJ-U 

’  WELL  DIAMETER:  2" 

'  WEATHER  INFORMATION: 


'DATE:  4-25-  ^7 
[CASING  TYPE:  pyQ 


WELL  DEPTH: 

MEASUREMENT  POINT:  TOC  ~  WATER  LEVEL:  12.32.  WEATHER  INFORMATION:  y  Agy 

method  &  equipment:  £OVV  Flow  with  Grundfos  Redi-flo  Submersible  Pump _ 

TUBING  TYPE:  Teflon  coatedpolyethylene  \  fWf  Dopra  =•  f 4 7 bTcc  |T>iao  • 
sampling  personnel:  Chris  Bienchi  (JCB)  end  Merty  Gilded  (MLG) 

- - - 1 _ _ I - ~ - 1  I  -rnnomtTV  I  I  I  COMMENTS: 


TIME 


TEMPERATURE 


SPEC.  TURBIDITY 
COND.  _ 


Keb>/\^  hs*x  b‘ 


ID 


fcH 


2.37H30rwL/^,n 


ZPC?  r^u/ 


Samples  Collected:  2j-i£sLk  ¥&£jl±2  !k£L  tl  - C%: 

Information:  2  in  =  617  ml/ft.  4  in  =  2470  ml/ft :  Vol*  =  *rh,  Volsphere  =  4/3^ 


.^S  /0  &  *  ~ 


\Joumz. :  4  +4 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518  S1TE:  ~L\  WELL  ID:  DPto- &S9 

WELL  DEPTH:  (17.  SCREEN  LENGTH:  3  ^  WELL  DIAMETER:  2”  | CASING  TYPE:  pyQ 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  |j  ^  WEATHER  INFORMATION:  CI^Jm  I3*C 

method  &  equipment:  [_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump _ 

TUBING  TYPE:  Teflon  coated  polyethylene  [  De^>iU  of  ^  Q  ^  [Dial- _ 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

- -  1  '  "  '  ‘COMMENTS: 


Samples  Collected: _ _ _ _ — - - - 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Ttr^h,  Volspner6  =  AIZnr3 

ScLc4  S  m|  / 

More:  SvTTd^  'A  of H- 

\  l  Q  <A  pv^p  +»  File:  GROUNDWATER  SAMPLING  LOG.doc 

■deW  S{jL0*A  -fry  I 


pAse  1/2. 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 
WELL  DEPTH:  2 0-0 


SiTE:  2( 

'  SCREEN  LENGTH: 


WELL,D:  339 

'  WELL  DIAMETER:  2" 


DATE:  S'- O' 11 

I  CASING  TYPE:  p\/Q 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  ^  WEATHER  INFORMATION:  Q.loUc/’  /  3°C- 

method  &  equipment:  /_ow  F/ow  with  Grundfos  Redi-flo  Submersible  Pump 
tubingtype:  Teflon^  coated  po/yetoy/ene  |  'PuMf  /4> s7~  °IAl-:  Qo 

SAMPLING  PERSONNEL:  C/ir/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

r 

COMMENTS: 

(units) 

T+ 

T0:  \lolO 

Put 

ItA  1 

12.38 

9  M  /i\a  i/' 

1621 

1241 

Zoom)  / m'>* 

IbSo 

IZ-So 

tfsJ/u*  -A 

f 

<2,40 

HpII 

1241 

/So*k//M'H 

Co  /va /scrip) 

Soa/J> 

/Z41 

/  5SmJ.  / frU* 

IL4C 

/3-1U 

b*(p  / 

O-DZS 

$14  3 

9.?/ 

1 

im 

1341 

640 

0.061 

41  !,  3 

9.6$ 

a  4c 

/OOnJ /Kt  4 

1^/ 

4.0S 

6.27 

0.12(1  1 

7/2.5 

%2v 

J2-SS 

1  / 

2 00  *Kt~/ 

IVSV- 

14.01 

6.4 

0.2.1C 

ssi.u 

12.  S3 

l£~0  tu-l/mtft 

lb  57 

14  0* 

(p  'll 

0.203 

3fe£>,c> 

*■  SC 

linn 

/4.Jb 

6.21 

0.2%S 

M? 

S-S2 

/7P3 

14.21 

6.02 

0.42S 

216.2 

2.16 

/2SS 

ICcrf/ri* 

i4.2o 

6,03 

O'  S/1 

144,1 

1.12 

1249 

/ A!// 1 

14.2-0 

6.0S 

o.s47 

H4.o 

7 .88 

1142 

lOOfAl  /m** 

no. 

1^14 

6,06" 

0 -6c>o 

lll.l 

US’ 

.  "  *  / 

nib 

1 4.bi 

6-/1 

0  ,60  / 

322.1 

7.26 

,  y 

~Dvr<w/-  l>  pd'airlouiolab 

m2 

icy 

6-0/ 

0-6t>9 

04. CO 

1.21 

II.ZS 

tv  J  J 

IlDftrJ  /  h\A  H 

iibi 

ir.w 

5.10 

0.93  3 

136-0 

I4omI/ ' h> 'h 

mu 

IC.io 

5%1 

(,1/r 

61 2 

6.lo 

/2.6U 

t  / 

t2o**/  / 

mi 

iS,  n. 

5  95 

-br&e 

/ 

1120 

IS.bl 

S.9C 

1,2/s 

434 

6.00 

H32> 

f=?30r  IS. 09 

5.99 

1.060 

HS4 

6.1H 

H3fc 

IH.9H 

6. <23 

<5.892- 

61.0 

6A0 

5«& 

6.01 

0,922. 

%5 

(p.  44 

Samples  Collected:  2*^o.^n/qA<  +  ?  Cop  f 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  zrTi,  Vols 

PurM.  [/oil  '•  M  QcJUj^S 


>^»p-s  4a w.  1//: 
:  4/3/ir3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


B3°l  pAG>£  2/-Z 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55fg 

SITE: 

WELL  ID: 

D*TE:  5'k-  9-7 

WELL  DEPTH: 

SCREEN  LENGTH: 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\JQ 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  WEATHER  INFORMATION: 

method  &  equipment:  i_ow  f=jow  wjth  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  j eflon  coated  polyethylene  _ 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


Samples  Collected: _ ■  _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  7ir2h,  Volsphere  =  4/371^ 


'  File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


SCREEN  LENGTH: 


1  WELL  ID: 


[WELL  DIAMETER:  2* 


PROJECT:  55fg  SITE:  £( 

WELL  DEPTH:  [  CJ  t  ^  SCREEN  LENGTH:  WELL  DIAMETER:  2"  jCASINGTYPE.  p\/C 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  q  a  WEATHER  INFORMATION:  CU?^c5U\  \ ' 

flAhjr  !(  on  P\fC- _ _ _ _ ’ - - - - — - - - - - U 

method  &  equipment:  £_qw  Flow  with  Grundfos  Redi-flo  Submersible  Pump _ _ 

tubing  type:  jefion  coated  polyethylene  p  73  \4: 

sampling  personnel:  Chris  Bisnchi  (JCB)  and  Marty  Gildea  (MLG) _ _ 


TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


^COMMENTS: 


A?  lT-*i 1.  Put 


/i</7 


|35£ 


I'bOO 


1343 


J3©6 


)309 


/3/2 


i3 


1321 


1 324 


1327 


17.5  7. 


6-98 


lfe.59 


I  6.4  8 


/7.  14 


ifoi»q<A _ 


c 


C?.oT5 


O  .0 77 

S8.4 

6.04, 

H.79 

O.O&O 

IIH.fe 

S.S7 

H.H 

o.oSi 

I20.& 

5.59 

/KrSt'fcbU' j 

*7" 


Samples  Collected: 2  y _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tt^h,  Volsphere  =  4/3-r3 


Puzae  vol  UfSs*  is 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


t/2- 


PROJECT:  55fg 

SUE:  Z\ 

WEUID:£)IU.6M2. 

DATE:  5. 5 -^7 

WELL  DEPTH:  (5 

CASING  TYPE:  pyjQ 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  -7  WEATHER  INFORMATION:  ^_,A  .  . 

ol<*  Pvc.  _ |__ _ I-  ->> - 1 - j— 

method  &  equipment:  /_ovv  f=iow  wjth  Grundfos  Redi-flo  Submersible  Pump 
tubing  TYPE:  Teflon  coated  polyethylene  |  U/3 


5 2_£  C. 


SAMPLING  PERSONNEL:  Cfrr/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME 


(units) 


T0:  W 33 


WS 


MS  6 


TEMPERATURE 


ZZ..S2. 


27..  N  8 


5,23 


r.2g 


5.  2-0 


5.36 


5.39 


5-35 


'Ll.  92- 


Samples  Collected: _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vo! 


0.123 


0.1 3>Z 


0.102 


IH6.0 


8\.  6 


Td^h,  Volsphere  =  4/3rtr 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  55 Y  8 

SITE: 

WELL  DEPTH: 

SCREEN  LENGTH: 

MEASUREMENT  POINT:  fOC 

WATER  LEVEL 

GROUNDWATER  SAMPLING  LOG 


WELL  ID:  QPu-  g,4L 


WELL  DIAMETER:  2” 


WEATHER  INFORMATION: 


^  2-A 


DATE: 


CASING  TYPE:  p\/£ 


Samples  Collected: _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Jir^h,  Volsphere  =  4/3/tr3 


vol  -f  Ar  =  5x 


File:  GROUNDWATER  SAMPLING  LOG. doc 


GROUNDWATER  SAMPLING  LOG 


/O.S~7  ro* 


PROJECT:  5518  SITE:  VJBLUD:  DPiO-^Z'OS  ^  OS'JZ~9l 

WELL  DEPTH:  ^5  l'(J$5  SCREEN  LENGTH:  WELL  DIAMETER:  2"  CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  /^43^^-WEATHER  INF0RMATI0N:  {?  StMJAJY  /f,  L£> 

method  &  equipment:  i_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 
tubing  type:  7ef/on  coated  po/yeffty/ene  I  C>'3i:  90 

sampi  ING  PFRsnNNPi  Chris  Bismeht  (JCDf-’jncLMartv  Gildca-(MLG)  Ofi-fl,  *Sf>£> 

TIME  TEMPERATURE  I  pH  I  SPEC.  TURBIDITY ]  DO  I  | COMMENTS: 


OS-/Z-9T 

CASING  TYPE:  p\fQ 


(units) 

T°:  091S 

1032. 

loss 

LLOO 


%  o* 

rsi£>* 

An  <g?  <SJ2  21 

Prj/iP  STa-QUc 
d aI  1  S&^7/  o 

F~1&l*  1  (_ g*  T/?As'. 


PH 

SPEC. 

•  I  UVh 

'  COND.  J 

mZ/ 

7ca 

nj 


_ =_ 

tT 


COMMENTS: 


-firdjevels?  1 1,  SO 


far... 


FSfZiSi)  Sites' 1 


Samples  Collected:  X40s~>c  \A>4 _ **  /ZCc>4 ,  JZG?!5~ _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tir2^  Volsphere  =  4/3:tr3  8°  SbtonL/yt 


f^pc«£\kL:  j  /4 


File:  GROUNDWATER  SAMPLING  LOG. doc 


GROUNDWATER  SAMPLING  LOG 


/O.o  T*s 


- - - Tcitp-  wtLL  r  .  I -  .“S'/  /'-'j 

project:  5518  SITE-  Zj  VWV-QS. - 1  ir& type-  b 

WELLDEPTH:  — — ~  SCREENLENGm  ^  ^  1WELL  DIAMETER:  2”  |  ,__g 

MEASUREMENT^'  TOC  [water  LEVhL/<0;^^ 

method  &  EQUIPMENT:  ^ow  p/ow  with  Grundfos^Redi-flo  Submersible  PumP^ - 

tubing  type:  Teflon  coated  polyethylene  /  Sihtec.  J - - 

~ . .  ir,  ~  p^oAmk.p.  •  Chd&3ianchfpC^ md  Marty  G/idea  (7W-G)  _  SPP 

SAMPLING  PERSONNEL  TURBIDITY  I  d5~  ▼  COMMENTS: 

T|ME  TEMPERATURE  pH  - 


I  WELL  ID: . 


aE:  S-/Z-97 

jCASING  TYPE:  PVC 


m&23 


J3  AS 
HlZ. 
MZC 


ILSZ . 


FbA  _ 


c  litre 


Qgmpipg  r.nllftfited:  7x4Q~L  UP  A  ±  JS  /<g^  tZZIMMtL - - 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Volsphere  -  4/^^  p 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Samples  Collected:  ^  “VCJM.  UoA-S  *  /2QI  ,  _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Volsphere  =  4/3^ 


YoBC-ic  \foL: 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  - FTE:  ?/ _ I"?'"  5'g'9^ _ 

WELL  DEPTH:  ,Q  $  SCREEN  LENGTH:  WELL  DIAMETER:  2"  1CASING  ™*_PVC 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  ^  ^^^VEATHER  INFORMATION:  /LW?/  jj. 

method  &  equipment:  /_OVv  Flow  with  Grundfos  Rec//-ffo  Submersible  Pump  ^ _ 

TUBING  TYPE:”  Teflon  coated  polyethylene  /  ogy>7”'  J3.8U  hicc.  23. — 

—  -  "  C/”*  B/OTCW  ^nd  ^ 


DATE:  S-8-Q? 

CASING  TYPE:  p\/Q 


TEMPERATURE 


spec!  I  TURBIDITY 


,w,T  COND.3& 


!C&  -~ 


Vl 


I  COMMENTS: 


Samples  Collected:  £  \/<f>d(rs.-+ — ( /<20>t  - _  —3- 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  nr h,  VolSphere  -  4/d7ir 


fO,?&£  \)d>L  •  ^ Cr/^-5 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


5518 


PROJECT:  55I8  SITE:  2 _/ 

SCREEN  LENGTH:  2tv\  WELL  DIAMETER:  2” _ [CASING  TYPE:  p\/Q 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  5  ^./  WEATHER  INFORMATION:  ^QLQUb^± 


method  &  equipment:  i_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  /  puny  JjtpjU  Diau  '•  6? 

sampling  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG)  jcS  ,  [a/A£,  SRi° 


yiiyjE  j  TEMPERATURE  |  plT^f  SPEC.  TURBIDITY  |  DO  |  y  (COMMENTS: 

COND. 


/56C- 


Samples  Collected: _  _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  rcrh,  Volsphere  =  4/3-r3 


fvR&e  VoL :  3  Ofd-S 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


-rrt  WELL  ID:  ,  DATE: 

<Zl  MWZO  7 


S-7-97 


Samples  Collected: _ _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tt^h,  VolsphBre  =  4/3*^ 

Pofcf  \foL  :  Zya/  *  x***r  1  T>a  ***<$ 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


(WELL  DIAMETER: 


PROJECT:  5518 


WELL  DEPTH:  \CUg&L  _ _ 

MEASUREMENT  POINT:  T6C  jwATER  LEVEL:  /^f/i^,|WEATHER 

method  &  equipment:  [_ow  piow  vv/f/i  Grundfos  Redi-flo  Submersible  Pump 
TUBING  TYPE:  Teflon  coated  polyethylene  ]  *wo*P7'*  /5,g>  SiUoc.  /  D,aLi 


SAMPLING  PERSONNEL: 


CASING  TYPE:  pyQ 


Samples  Collected:  VC£sfs. _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol*  =  stPh,  Volsphere  =  4/37tr 


pom l-°  uL 


File:  GROUNDWATER  SAMPLING  LOG  .doc 


GROUNDWATER  SAMPLING  LOG 


7o  5 


PROJECT:  5518  1SITE:  <S7 _ 


WELL  DEPTH:  ^  ^  SCREEN  LENGTH:  jg  well  uimmc  i  ek. 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  ^.^fiMjWEATHERINF0RMAT'°N: 

method  &  equipment:  [_ow  Flow  with  Grundfos  Redi-flo  Submersibi 
tubing  TYPE:  Teflon  coated  'poiyethyiene  /  p^p  DFp7ri :  /5*  #  ^ 
SAMPLING  PERSONNEL:  Chr/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


WELL  ID:  lt  „  , , 

£&Zd± _ 

DATE: 

5-9-97- 

WELL  DIAMETER:  2” 

CASING  TYPE:  p\/Q 

WEATHER  INFORMATION:  ^ 

,  /<£>£. 

COMMENTS: 


Samples  Collected:  C.  VrtA _ /&<&/. - 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  ^h,  Voispnere  =  4/3 -r3 


YOitbE  U>i-  3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  551Q  SITE:  [WELL  'D\QPw  Hy*  (Z.  3 


/C>.?4 


,ATE:  5-8-9? 


CASING  TYPE:  p\/Q 


WELL  DEPTH:  ^Q^jSCREEN  LENGTH:  I  WELL  DIAMETER:  2” 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:  £ ^  WEATHER  INFORMATION:  y  _  SfcfSVjS 


method  &  equipment:  j_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Tefion  coated  polyethylene  / y  toc  /  P/Ai :  T8 


sampling  personnel-.  Chris^B.ianc-hi.  (JOB)  and-Marty  Ghdea  (MLQ)  <f?P  DA  I? 


TIME  DO  w  COMMENTS: 

/CTo  —  C Lee., gle  GvG.4sM 


Samples  Collected:  l/o/s  /ZOr;  /SOPS _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  TtPh,  Volsphe(e  =  4/3-r3 

pofaZ  Job  /•  Z& 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


/D.oc> 


WELL1D:^n tfs-iz 

DATE:  5' 8-9? 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

WELL  DEPTH:  ^[SCREEN  LENGTH:  /Q  - 


method  &  equipment:  [_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Teflon  coated  polyethylene  l  DeeTH:  /$.  2  \>boc.  /  P/* 


sampling  PERsomEii£hri&-Biun£hi  (JCB)  a 


TIME 


COMMENTS: 


( Li  0,1  git  £*><rl>S» 


Samples  Collected:  Z*  4a£lL  ±  <-x  k£PrrCoPs~> 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  jt^h,  VolspnerB  =  4/3711^ 


3JC_£2*L  m*x 


fa&lU:  )S6aL 


File:  GROUNDWATER  SAMPLING  LOG.doc 


/ 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  551Q 

SITE:  ^ 

WELLDEPTHV -R.9+j8*S. 

SCREEN  LENGTH: 

WELL  DIAMETER:  2” 


THER  INFORMATION: , 


CASING  TYPE:  p\fQ 


method  &  equipment:  i_ow  f=low  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  TYPE:  Tefion  coated  polyethylene  /  ,~z0' 


WAfl 


TIME  I  TEMPERATURE  I  pH  I  SPEC.  I  TURBIDITY  I  DO  COMMENTS 


Samples  Collected:  k4Q~L  v&A 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  ni^h,  Volsphere  =  4/3— r3 

fofcOt  \JoL :  !%  6 ^ 5 


IZ9£> 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518  SITE:  g( 


WELL  DEPTH: £  <  SCREEN  LENGTH:  JQ 
MEASUREMENT  POINT:  TOC  WATER  LEVEL:  ^  Q4‘f^ioc  WEATHER  INFQRMATON:^-^.  h(r#Tv)/A 

method  &  equipment:  [_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 
tubing  TYPE:  fefion  coated  polyethylene  /  I  P'aL  '  < 


1WELL  ID: 


VVCL.L  iu.  A 

_ Mwz-n 

WELL  DIAMETER:  2" 


A1b:  £~/4'9? 

CASING  TYPE:  pyjQ 


SAMPLING 


TIME 


TURBIDITY 

/Ofb 


)7o~b 


zz.zr 


??. 34 


m 


izs\ 


ZZ  zo 


5.7-Z 


s.  ez  o.g n 


589  o$(oO 


5.&G>  0-980 


5.8? 


.  OZS 


l.oz 


1-0/4 


zaai 

)JLL2 

Z2±l 

ZK-t 

i 

l£SJ 

zsu 

T?5.' 


Samples  Collected:  P^x-  ±  0~r  VaA  5  f  Jr  ZSa  6  i£>/4  ^ _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Ttr2!!,  Vo!sphere  =  4/3^ 

p»7A/rl^/-~-  ?  L id^L 


-ile:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 

SITE:  ^ 

WELL  DEPTH: 

SCREEN  LENGTH: 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL: 

WELL  ID: 


DAJ'<20-2_ 


CASING  TYPE: 


PVC 


tubing  TYPE:  Tef/on  coated  polyethylene  j  /O  J  j 


WEATHER  INFORMATION:  ^  ^ 


method  &  equipment:  f_ow  p/ow  wjffj  Grundfos  Redi-flo  Submersible  Pump 


/ay'btoc.  r‘9L'-73 


SAMPLING  PERSONNEL: 


TEMPERATURE  I  pH 


SPEC.  TURBIDITY  DO 
COND. 


5XP.  UA<Z 


Samples  Collected: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr^h,  Volsphere  =  4/37: r3 


(oe&e  i  '■  [  k  6^* 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518  SITE:  ^  WELUD:^^  DATE: 


SCREEN  LENGTH:  ^  WELL  DIAMETER:  2"  CASING  TYPE:  p\/Q 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:—, ,  -j.  ,  WEATHER  INFORMATION'  ,  _  ^  ,  __ 

_  /.CpO  btoc _ OoencteT  CaI^  Z. 


method  &  equipment:  [_ow  p/ow  wjffj  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene/ 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


■ 

m 


COMMENTS: 


Samples  Collected:  g.  U£2A  •< _ LZZ2*  IZL 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol*  =  Ttr^h,  Volsphere  =  4/37tr3 

5 wie-S  CoLUc7ec>  =?  1153 


Po,?&eVoL:  l/z  ZtaL% 


File:  GROUNDWATER  SAMPLING  LOG. doc 


GROUNDWATER  SAMPLING  LOG 


SITE:  *2_ 

WELLID:  DPUO  CaPI-M 

DATE:  ^  _7_q  -  97 

SCREEN  LENGTH:  £  ^ 

WELL  DIAMETER:  £" 

CASING  TYPE:  py/Q 

PROJECT:  55-/ g 


WELL  DEPTH:  SCREEN  LENGTH:  q  ^ 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  £  q  WEATHER  INFORMATION:  (2  i  cj  *■!  LiL/Cf' 

method  &  equipment:  [_ow  flow  with  Grundfos  Redi-flo  Submersible  Pump _ 

tubing  type:  Teflon  coated  po/yef/?y/ene  \  c*r4L  |  *****  ~1 6  l-K 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) _ _ _ 

pH  1  SPEC.  I  TURBIDITY  I  DO  [COMMENTS: 


TIME 

TEMPERATURE 

(units) 

"C 

O0~\C 


l 


o.&W 


03 54 


o3  SI 


oSS  ? 


o  <500 


O^c  '> 


SPEC. 

COND. 

TURBIDITY 

DO 

'“Wit*. 

hiTV 

m£)/L 

CoYwr-eci  Se'Ad1 


9-Z3 


9-34 


9. 


9 .  H  S 


5.0H  CU86  67.  S 


O.IS7  2.9.W  TO 


19.5  9.<9S 


5. o-n6  tr*  4 


6-07  1540^1  A  »*> 


6  iP  7  I  /  ic>  60  l  /  fy\ 


6.07 


6.p'7  HODml’/rtiir 


^7- 


6  07 


8.9*7 


£07  12.60  aaL /ir..fS 


Samples  Collected:  7  x  9Qi*U  f 


/0Z6  -  fp-jj 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  nfh,  Volsphere  =  4/37tr 

Pur^-  l /o\s;.  t-lcjP-ls  t  j(,|<  I-  M-*  r-/> 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


[PROJECT:  5518  SITE: _ 2- _ CUXo-Qt^X 

WELL  DEPTH:  SCREEN  LENGTH:  {  ^  WELL  DIAMETER:  2" 

MEASUREMENT  POINT:  fOC~  WATER  LEVEL:  lQ.  5-7  ~  WEATHER  INFORMATION:  C|uuJ^  ,  lH- 

method  &  equipment:  i_qw  Flow  with  Grundfos  Redi-flo  Submersible  Pomp 
tubing  type:  7eflon  coated  po/yefhy/ene  f  Pt/W  (8.7  (  0|gU 

sampling  PERSONNEL:  Cfcr/s  S/ancW  (JCB)  and  Marty  Gildea  (MLG)  ~ 

- - I  TEMPERATURE”!  pH  I  SPEC.  I  TURBIDITY  I  DO  COMMENTS: 

COND.  _ I _ _ _ 


WELL  ID:  0Pto^^  7_  DATE:  ±^^21 


CASING  TYPE:  p\JQ 


IH-S  O 


Samples  Collected: - - - - - -g- 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^i  -  7trh,  Volsphere  —  4/3Ttr 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 

_ ImA  U^xJl 

ir. nz  i  «-\  a  -r-f— .  . 


PROJECT:  55I8 

SITE:  2,  ' 

in _rvLvoi^A^r  o  - 

WELUD:M>i'S*  ^TEr^^^ 

WELL  DEPTH:  ^  ^ 

SCREEN  LENGTH:  (  ^  ^  ' 

WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  <f^To^ 

WEATHER  INFORMATION:  ‘ybUy,  Q&S-)  g  .5^ 

method  &  equipment:  [_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  TYPE:  Teflon  coated  polyethylene  |  ‘W  ;  944  Wi>^  /  Di*i  ■  75  |-U 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

T  ( 

COMMENTS: 

(units) 

6C 

m-Tu 

r^/L  . 

T0:  093  S 

Po^ p  c?  /"> 

09  Hb 

8-W 

9oc?^iAi/) 

Q&&  yvV  (  //V\  |  A 

09H9 

£.60 

/ AvcV 

lDOC?*+.l  //vu/> 

09  5b 

CtSY^xJl  5 

iroJr 

|C?03 

7-31 

6  • !  G 

0-092. 

t_9. 0 

IK7S 

#.63 

/ /V|i 

10  06 

7.  VI 

0-699 

2.H.H 

11.73 

toon 

'ToflflZcL  C 

’eJI  ■/©  5 

Uc-  lc£  0^ 

r/  &\r 

1009 

n.  33 

6-2-8 

0-091 

z .o-( 

U-  69 

loti- 

7- 36 

6-/  6 

o.  091 

1  S-l 

1  /.77 

-7^0**  1  f * a!  >7 

to  is 

7.^6 

5-75 

0.071 

1  i-b 

11.91 

1  O  !  & 

4-0-h<& 

o.no 

0.090 

n.€> 

II.  89 

*3  1  /  r*  t  n 

lot  9 

0  i<M  ^c/ 

/MVh  S2 

bit 

/02-( 

-v.  n.H& 

_5>.43 

0.093 

7-3 

//.S£ 

nso**- 

107.3 

0H*./  Cu» 

OLVf \ 

/oW± 

g<g>0 

/ow 

7.39 

3-3? 

0.093 

57 

1  "L-Ol 

/oJ7 

?,  «// 

f // 

0.0  <7/ 

JT'J" 

/f.Pf 

f/ous 

/030 

7.7* 

.■r,65" 

Zan  . 

(/PC 

/Of 7 

7.;/ 

J??/ 

0,  0  9 (? 

»Ke 

//-?</ 

/63t> 

S.7s 

0-093 

/&7 

((•  75' 

fry 

(s>  VO  *i//P/s? 

/019 

5765 

0.090 

777 ,  <? 

/7.3S 

/ 

T-luikcd^ 

-  Ql  * - 

ceil 

J)r  do 

ukt. 

/o<77 

J7 // 

0.O9<f 

H7,T 

1 

END:  COK- 

-fuau^  ©,i 

Samples  Collected: _ _ _ . 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  7tr2h,  Volsphere  =  4/3rcr3 


R/r^.c.  Vo  I  S>  ’■  H  -h  L-f  i  ([ S~  ~  / 3<  5~ 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  551 S 


WELL  DEPTH:  SCREEN  LENGTH: 

MEASUREMENT  POINT:  TOC  WATER  LEVEL: 


well  |D: 


WELL  DIAMETER:  2" 


WEATHER  INFORMATION: 


[CASING  TYPE:  p\JQ 


method  &  equipment:  [_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 
tubing  type  Teflon  coated  polyethylene  _ _ 


sampling  personnel:  Chris  Bianchi  (JCB) 


R  GcaO 


/os'/ 


TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


tjru.  *\5/Z. 


fp_  \fj9_  I  Ac?  9/  VO  t'?  /J-  ^ 

f,3i _ 

9  VjT  n,  090  "^71^ 


COMMENTS: 


Samples  Collected:  «  ILQ2J- _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tir^h,  Volsphere  =  4/37tr3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


£>r 


GROUNDWATER  SAMPLING  LOG 

tgKvA  L *»eU 


PROJECT:  55Y8  SITE:  I  WELL  ID: 

WELL  DEPTH:  SCREEN  LENGTH:  <0  ^  WELL  DIAMETER:  2" 

MEASUREMENT  POINT:  TOC  WATER  LEVEL:  ^0,  WEATHER  INFORMATI 

_ >•**■*» _ I _ I - 


I  WEATHER  INFORMATION: 


IDATE:  S-2^-7 


CASING  TYPE:  p\JQ 


tS'c 


method  &  equipment:  p/0w  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  TYPE:  Teflon  coaieci  poiyethyiene  [  •  U  1  D 

sampling  personnel:  Chr/s  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

|  TEMPERATURE  |  pS  |  SPEC,  j  TURBIDITY  |  DO 


(units) 

T0:  i_3jQ 
i  3i4 
I32JP 
/3  24- 

1222. 

‘221 

1336 

_12H_ 
\_Ltll 1 

/54-g 

t_W 

<J$2l 

<2l2 

(fO-2. 


6  , 


SPEC. 

COND. 

TURBIDITY 

DO 

Kl*T  0 

"•J/u 

U'  7o»A&H 


COMMENTS: 


QO  r**  £.C  7" 


i5.°n 


icjkB 


i 


1 5 'Ll 


/4-.  58 


3 


H.5+ 


./gg 


#»89 


r.70 


5-74  fi-n* 


z.oi.4- 


27  I  •  £ 


>.69  0-/98  2.70-&  9-gl 


£,08 


9.31  ?.  /&  ftdto&J*  $  low  O^ 


9-81  9.12.  6>9o 


5-7/ 


£.70 


f.  6  7 


9.67 


0.(86  183.5'  9.69 


.187  tei"  f,  6sT  9, 


32 


HtiOr»L/fnX'f\ 


.  m 


^64-  67 


*£6 


$56,(  toAl 


Samples  Collected:  z.  *  40  ^  (  *co>  *r  II4-4  ,  u  S~cy _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Txr^h,  Volspher9  =  AfSnr 

Purjt-  Vib:  *6  +4.0  t  1  y^-Z,  5"c,46 


0U00L£6  ToZbiOtVS^J 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55 1  $ 


WELL  DEPTH:  ^ 


MEASUREMENT  POINT:  TOC 


SITE: 


SCREEN  LENGTH: 


$  10  I x 


WELUD:  5,03 


WELL  DIAMETER:  2” 


WEATHER  INFORMATION: 


5h'}en 


CASING  TYPE:  p\JQ 


/rt 


method  &  equipment:  [_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  |p,'*p  *erT" ' ,  3 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME 


(units) 


T0:  )A-4& 


/  5  l6 


iSl  7 


/5Z 1 


1*7.1 


!5iS 


/5  3<o 


lS*TL- 


is* *-e 


iSfi 


iss~7 


1600 


TEMPERATURE 


*c 


STARTED 


SPEC. 

COND. 

TURBIDITY 

*5 

nto 

END: 


Samples  Collected:  2.  >  4 c>  /u»#  Vb/4  s*q  «*-  1 1 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr2!-),  Volsphere 

poR(,4  [JoL  *•  ,  O  +  *f~,  O  i  2*  2 


=  4/37rr3 


File:  GROUNDWATER  SAMPLING  LOG  .doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 


WELL  ID: 

DATE:  5-2 -«)7 

WELL  DIAMETER:  2" 

CASING  TYPE:  p\/Q 

MEASUREMENT  POINT:  TOC  WATER  LEVEL^  WEATHER  INFORMATION:  |^c 

method  &  equipment:  [_ow  p/ow  wjth  Grundfos  Redi-flo  Submersible  Pump _ 


tubing  TYPE:  Teflon  coated  polyethylene  (IWp  (3,5#  bbi  Dtol: 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


Samples  Collected:  _ _ _ _ _ _ — 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr2!!,  Volsphere  =  4/3Ttr3 

°-5&  £+  <jf  T a 9  Qvc-h  t€aMj 
iv\ cA/u  \a*Ic  Xti&rt,  oov^r.  a^<k  pirW 

b  *.uJL  <jv  ruuoo  4*  erf  Pv/C  .  File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Samples  Collected:  Z  *  f-S**!.  £  /  1 76-  1)11  j _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcy,  =  7ir2h,  Volsphere  =  4/3^ r3 

Pi try.  VA>ls  J  I  8  uorK^  |2V 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55fS 

SITE:  2 1 

WELL  DEPTH:  ,  £>  ^ 

SCREEN  LENGTH:  .  ~ 

ID  +4 

MEASUREMENT  POINT:  TOC 
TOPo-P  S+eC.1 .  W 

WATER  LEVEL:  ^ 

WELL  ID:  j 


DATE:  5  -6-97 


WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 


WEATHER  INFORMAT.ON:  Q*  t^cIpucW^ 


tubing  type:  j efion  coated  polyethylene 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


UvU  g2_ 


TIME 


(units) 


V  0954 


00  I 


looH 


\0 is 


I  C? 


I0l°i 


102'i 


l  Oil 


1010 


io33 


lolt> 


TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


/i.  7tf 


11.01 


I2.ZH 


ix  n 


1238 


12.47 


^1  0.031 


5-37  0.03/ 


53"7 


54  i 


5.49 


5.60 


0.03 1 


0.032 


o.03\ 


0-03  V 


/0.S* 


/3. 3 


/c?.9 


/2-^jT 


//.24 


//.37  /2.<^  3/0  /Ht/Mw 


Samples  Collected:  7  x^o»«.l  ypft*  t  TzJLtUhzk  voa  QnpliS^tSi 
Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  7tr2h,  Volsphere  =  4/371^ 

(W<pu  Vok’.  H.S  +  t'°  s  5-5  . 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55I8 


WELL  DEPTH: 


SITE: 

WELL  ID: 

DATE:  (o’ 

SCREEN  LENGTH: 

WELL  DIAMETER:  2” 

CASING  TYPE:  p\/Q 

_  I _ 1  —  I - - - 

method  &  equipment:  j_ow  Flow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  Teflon  coated  polyethylene^ _ _ 

sampling  personnel:  Chris  Bianchi  (JCB)  end  Marty  Gildea  (MLG) 

TEMPERATURE  I  pS  SPEC.  I  TURBIDITY  I  DO 


COMMENTS: 


Samples  Collected: _ _ _ _ _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  nr2!!,  Volsphere  =  4/3~r 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55 f 8  pfi  24 

WELL  DEPTH:  I  L  rj..  .  SCREEN  LENGTH:  O 

MEASUREMENT POINT:  TOC  WATER  LEVEL:  |0  g, 
8(a«T<.  _ _ _ 1_ 


I WELL  ID: 


QUO 


’  WELL  DIAMETER:  2” 


PATE:  <^-7 

I  CASING  TYPE:  p\/Q^ 


WEATHER  INFORMATION^,  a  .  ^ 


pmciv  wwriv  1  '  ~ 

method  &  equipment:  i_qw  Flow  with  Grundfos  Redi-flo  Submersible  Pump 
tubing  TYPE:  Teflon  coated  po/yefhy/ene  [  Pfr~<>  >3.4 -ft-  M-oc  |D‘^''  86 


TIME 

TEMPERATURE 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

▼ 

COMMENTS: 

(units) 

°C 

'*s/c~ 

AjTV 

P+W^- 

To; 

083  3 

11. a 

0«x  <-//. 

o^\ 

H-1T. 

U?o^/^,4 

OSt]  3 

11.60 

3  So 

0&H& 

/I-59 

zisw~.i  e&,e7* 

0<&4  9 

CjnMuzcr  S 

fcKViO  Csc 

DU4 

1.  ?3 

5.?o 

<?.  Oil 

16.8 

9  77 

11.51 

225*il/m4;« 

6657 

9-65 

5.57 

0.0  89 

!Z1Z 

4.31 

11.61 

T7T  ■  87/88 

2  5&**l/**  1 

0100 

9.7  2 

5.13 

0.017 

Ul.Z 

1.11 

0103 

9.77 

b.ol 

0.011 

14.0 

JLqL _ 

II.  SI 

2  4 5 mu  j/ulti 

0106 

9.79 

60S 

OJOt 

1Z.3 

1.00 

11.25 

l0*u/*4ir\ 

Dio*} 

9  97 

6.06 

0. 105 

Ut.1 

l.oo 

FIu+LaM.  CL\r  Cn 

01'Z 

9  7? 

6.02 

0.10% 

330.3 

1.06 

/ 1.33 

IbOtHlj xti* 

oils 

1.60 

6.01 

0.106 

325.9 

9/  ? 

"•3/ 

20D**.l/ M.itJ 

011  ? 

9.^6 

6,10 

0  ,/oG 

277,5 

97? 

on\ 

9  93 

6.10 

Q.lO(o 

I34.S 

1.11 

out 

9.32 

6.10 

O.tDZ 

53.0 

1.38 

om 

9.25 

6.10 

0.10% 

2/  £>,£> 

1-41 

A/£  Wdoce  *4  w* 

olio 

9.93 

6.11 

0405 

in.  5 

1.62 

Atz> 

om 

9.4? 

6.13 

t.ios 

mt 

959 

//.S'/ 

ZOO  M/a 

92/ 

6.13 

O-lOL 

977.2 

w? 

0131 

9.?  5? 

6.H 

0,106 

272-9 

1.4/ 

oi4i 

10. 01 

6. 11 

0406 

212.3 

*33 

//57 

Zoo  A*L  / 

OHtS 

ID  <25 

64 1 

0401 

2SZ.S 

9.3(7 

l 

0143 

‘0,11 

( P'll 

O'M 

101.  6 

1,21 

end  -.0^i 

^U^a.4  £ 

>/u^p  or 

6ue/  / 

4t>o  61  (+< 

lAfcUo  ^ 

Do  /blO  4bj~h 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Voi^,  =4rah,  Volsphere  =  4/3tiF 

pt/rtf^l/bU-  H  aa[Uwi>  -  ^  a 

Q  *  a  .  n  -  -  Di y la a  d  gijwzP  10 o'fQ&tz 


6 w  /zl  %*jc.  /W  *'6"  ^  ^ k 

-froh*  PuQy£  Po^f'  File:  GROUNDWATER  SAMPLING  LOG.doc 

Sc^yjUs  CLe/f 'feofect  Qjp  /2<^>/ 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  55fg 

SITE:  -2_, 

WELL  ID:  DATE:  5-7.97 

WELL  DEPTH:  j  I 

SCREEN  LENGTH:  [  q 

WELL  DIAMETER:  2"  CASING  TYPE:  pyQ 

MEASUREMENT  POINT:  TOC 
CoL>He  oa  t4^tl . _ 

WATER  LEVEL:  /  3  ( ^ 

WEATHER  INFORMATION:^  ^ 

method  &  equipment:  j_ow  plow  with  Grundfos  Redi-flo  Submersible  Pump 

tubing  type:  j eflon  coated  polyethylene  \  ttp-iL  -•  1 5 . 94)  ff  b\oc  [  ^ :  &  3 

sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 

TIME 

TEMPERATURE 

* 

pH 

SPEC. 

COND. 

TURBIDITY 

DO 

T 

COMMENTS: 

(units) 

#c 

"‘Vc^ 

**1  /l 

v  1  Who 

Potv'P 

a- 

\oZ1 

i3.Yi> 

ioH  9 

Comwcotco 

C- 

0 

IOSO 

/3-2.7 

ZOD  Jt^xr\ 

U?SH 

ji  .9o 

6.66 

0.6^6 

31.9 

IOMH 

r’lu-^UjexI  a.0r  ioL-bloUs 

1057 

13. 55 

5. 90 

0.046 

96.0 

10.41 

13.34 

Z80^L/^t  i*\ 

UOO 

s.8  H 

0.0^5 

$7*5 

10.18 

1103, 

IS. 06 

S.S9 

O.OHb 

56. ^ 

9.96 

noy 

iS.33 

S.Ss 

0.  OH  6 

6|.  T- 

9- 86 

1109 

\*M 

5.85 

0.04S 

5  8-4 

9,83 

i  Hi 

16.2S 

SS2> 

0.0^5 

T7.9 

9.72 

/3.3  o 

/A TcfS&FSZ  tLob)  76  l 

five.  0uo*(-es  2£>o*(./f4iu 

lli* 

I6.%7 

$35 

o-crtb 

77.9 

9--7S 

Kid 

I6>a 

5. S3 

O.OH  5 

73. S 

9-73 

uz\ 

CO  LU£CJ 

S  A-m(* 

Lf£% 

i 

1 

END: 

Samples  Collected: _ _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^  =  nr^h,  Volsphere  =  4/37tr3 


'pUCc^L  Vo  I  S'  ty.O  G>Als 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  5518 

SITE;  z/ 

WELL  DEPTH: 

SCREEN  LENGTH: 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  , 

73.57W. 

GROUNDWATER  SAMPLING  LOG 


WELL  ID' 


WELL  DIAMETER:  2” 


7.9+' 


ATE:  S- 13-97 


CASING  TYPE:  p\/Q 


method  &  equipment:  f_ow  p/ow  w/f/j  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  /  Pu/*p  DepTM:  75;  (  °  : 


SAMPLING  PERSONNEL: 


TEMPERATURE 


SPEC.  TURBIDITY  DO 
COND. 


"5RP.  WAZ 


COMMENTS: 


Samples  Collected: _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  Tti^h,  Volsphere  =  4/37tr3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  5518 

S|TE: 

WELL  DEPTH: 

SCREEN  LENGTH:  y^  ^ 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL:  , 

WELLID:Wk/2-  23  DATE  S-12-9? 


CASING  TYPE:  pyjQ 


tubing  type:  Teflon  coated  polyethylene 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


SPEC.  TURBIDITY  DO 
COND. 


COMMENTS: 


Samples  Collected: _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  icr^h,  Volsphere  =  4/3*^ 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT: 


5518 


WELL  DEPTH: 


/(e>.77'86 


DATE:  S-fS-97 


CASING  TYPE:  p\/Q 


method  &  equipment:  [_ow  pjow  w/f/7  Grundfos  Redhflo  Submersible  Pump 


SAMPLING  PERSONN 


Samples  Collected: 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Volcyl  =  ^h,  Volsphere  =  4/37ir3 


fur?c?£  \Ai ;  / 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


WELL  DEPTH: 


WELL  DIAMETER:  O” 


_  SJ3-9 


CASING  TYPE:  py/Q 


method  &  equipment:  j m0W  pjow  wjth  Grundfos  Redi-flo  Submersible  Pump 


tubing  type:  Teflon  coated  polyethylene  )  FtyiP  DeRlj 


sampling  personnel:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TIME  TEMPERATURE  pH  SPEC.  TURBIDITY  DO 

COND. 


COMMENTS: 


Samples  Collected: 


JoPCtC4/j=~>  AM 


Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  VoL,  =  n^h,  Volsphere  =  4/371^ 


fo/z£e  l&l;  j  ]/-z  b fils 


^  /ZSS 

JZ8+ 

J?SS 
/Z& c* 

File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  5518 

SITE:  2/ 

WELL  DEPTH:  /9 B6S> 

MEASUREMENT  POINT:  TOC 

WATER  LEVEL: 

lO.&O'bt&L 

GROUNDWATER  SAMPLING  LOG 


WELL  ID:  __  .  _ _ 


DPW'MWZ-ZZ. 


CASING  TYPE:  p\/Q 


L Z£. 


METHOD  & 


tubing  TYPE:  Tef]on  coated  polyethylene  /  isSllbb^c. 


SAMPLING  PERSONNEL:  Chris  Bianchi  (JCB)  and  Marty  Gildea  (MLG) 


TEMPERATURE 


SPEC.  TURBIDITY 
COND. 


SO 


Samples  Collected: _ 

Information:  2  in  =  617  ml/ft,  4  in  =  2470  ml/ft :  Vol^,  =  ur^h,  Volsph8re  =  4/37ir3 


File:  GROUNDWATER  SAMPLING  LOG.doc 


SAMPLING  ROUND  2A 

SEPTEMBER-  OCTOBER  1998 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


SCREEy  .LENGTH: 


WELL  DIAMETER:  2” 


WEATHER,INFOI$MATION: 

7  7sn,J/J  n/jO 


DATE:  4 fa  fa 


CASING  TYPE:  p]/Q 


END: 


Notes: _ 

Sequence  Numbers:  \ 

Purge  Volume: _ 


1303 


Duplicates: 


*  —  w  - - S - - 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Notes: 


Sequence  Numbers:  I  ^ipt/  j  ~s£73  I Duplicates: _ 

Purge  Volume:  2 .»  5 _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


SITE;  Hanscom 


SCREEN  LENQTH: 


mm 


PROJECT:  48QQ 


WELL  DEPTH: 


MEASUREMENT  POINT:  JQC 


METHOD  &  EQUIPMENT:  j_ow  Ffow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  ESt,  Greg  Cataldo 


WEUID:b?W  iOl-MO 


WELL  DIAMETER:  2”  CASING  TYP 


Pump  Depth:  /  ^  ' 


TIME 


(units) 


TEMP. 


°  C 


SPEC. 

COND. 


mS/cm  |  mg/L 


aO 

ImSi 

i mm 

MB 

6? 

taut 

W- 

oS 

mm 

■z.21 

m 

Notes: _ _ _ _ 

Sequence  Numbers:  j (-£[£.  / /  Duplicates: _ 

Purge  Volume:  j7  . 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


0 _ 

SCRE 

w 

CASING  TYP 

MEASUREMENT  POINT:  TOC 


METHOD  &  EQUIPMENT:  [_QW  pjow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  ESt,  Greg  Cataldo 


TIME 


TEMP. 


WEATHER  INFORiyiATI.QNj? 


COMMENTS: 


Notes: 


Sequence  Numbers:  l  ?)  [Q 


m 


Iblh. 


Duplicates: 


Purge  Volume: _ _  gals. 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT: 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


MEASUREMENT  POINT:  JOC  WATER  y 


METHOD  &  EQUIPMENT:  f^QW  FJow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  EST,  Greg  Cataldo 


Pump  Depth:  /  O 

(below  TOC)  / 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

(units) 

°c 

mS/cm 

mg/L 

FlOW  COMMENTS: 
RATE 


ftbtoc  ml/min  I  ^ 


T0:i7 00 


Notes:  _ _ 

Sequence  Numbers:  413 _ &t tL  1315-  Duplicates: _ 

Purge  Volume:  (&  gate. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


SNete«^3§. 

Purge  Volume:  i*71  O'  * 


ILSl. 


Ca os  w 


jplicates: 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4QQ8 


SITE:  Hanscom 


•  / 


mm 


MEASUREMENT  POINT:  TOC 


METHOD  &  EQUIPMENT:  [_QW  p/ovv 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  EST,  Greg  Cataldo 


E 


(units) 


WELL  DIAMETER: 


ffiSlIIISI 


mu 

SPEC. 

COND. 

DO 

°c 

mS/cm 

mg/L 

Flow  COMMENTS: 
RATE 


NTU  ftbtoc  ml/min 


END: 


Notes: _ _ _ _ _ 

Sequence  Numbers:  ( ^  I  ^ _ j  2lLJI _ £ 2lLL  Duplicates:  _ 

Purge  Volume:  ,  f)  -sets. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  4QQQ 


WELL  DEPTH: 


MEASUREMENT  POINT:  TOC 


METHOD  &  EQUIPMENT:  [_QW  Flow 


tubing  type.  HDPE  (dedicated) 


sampling  personnel:  ggT,  Greg  Cataldo 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


»  CASING  TYPE:  p]/Q 


>o° 


TIME 

TEMP. 

SPEC. 

COND. 

(units) 

°  c 

mS/cm 

END: 


Notes: 


Sequence  Numbers:  V'SZO  I'SEX? _ I  T>7-  /  Duplicates:  I  Y>  (  /1\ 

Purge  Volume:  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/fit  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


i(  4aZ> 


‘pc/S^A 


PROJECT:  4QQQ 


WELLDEPTH:,  , 


MEASUREMENT  POINT:  TOC 


SITE: 


SCREi 


Hanscom  \w£u-lD:  |DATE:  ~9/z^hk 

.1  I  rTKir'TLJ.  ItA/CI  1  Pit  A  KJlCTCD.  IT  Ir'AC'IKir  -rwor*. 


REEN  LENGTH: 


METHOD  &  EQUIPMENT: 


WELL  DIAMETER: 


CASING  TYPE: 


PVC 


WEAXHER I 
(JjC/A/A 


Low  Flow 


'MM 221 


tubing  type:  HDPE  (dedicated) 


sampling  personnel:  gsT,  Greg  Cataldo 


Pump  Depth:  /l  /  X?/x 

(below  TOC)  UP  //  x¥  t*T 


TIME 


(units) 


3>:0Sr°:  f3° 

3.5S[  Vy  s 


V-S3T 

o  ot> 


5-55 f  j  V? 


/3Vt> 


7  0S'  /3s0. 

7.5i^3T 


8,05  J£ f£. 


f.SS  /  5  °s 


ZjO 


2 


■Z.S' 


cf.QS’/y'0 


/Q°\/0Zo 


TEMP. 


iSTi 


MIL 


UAL 


22L I 


IA31 


Ml 


231 


LjM 1 

r.  —7^ 


22. 


SPEC. 

COND. 


mS/cm 


,/fz 


L il£ 


J251 


aSAL 


J? b 


iZfZ. 


jzl 


>/f7 


,/?7 


,/W 


JM- 


DO 


mg/L 


d_jj_d±  / 


IZAZ 


%•  /6 


3/2> 

s/Enzi 


AZO 


AM. 


LEI 


AM- 


131 


72h 


ILL 


Eli 2 


pH 


j;?/ 


£^2 


^522. 


&/Y7 


141 


21 


O-ZZ 


<s25_ 


AM 


AH 


All 


121 


L2L 


121 


<5.30 


TURBIDITY 


NTU 


>Zz7Z) 


.1M. 


>3*3 


^>2^0 
;W 


12M 


?  hyp 


>Z6V 


ft  btoc 


Lies'  z<ro 


ML 


ML 


22 


22.  m 


Ml 


MM 


um 


HM 


2  2 


ML 


NSL 


mi 


JAIL 


FIOW 

RATE 


ml/min 


ttb 


iSb 


JJH. 


/m 


4ZL 


/6D 


4hlL 


UCl 


M. 


M. 


ILL 


COMMENTS: 


f  ihir-k/Acsr&ai)  (3°° 


4j\jtYv  25Z3  >v\[  fe>p  3rvuM 


-f^  Z&2m |  ^  ^/iWQ 


-ALa.  Kgjptr  cdclCDr^ 


Achn/id  <2\ ujpil^uXc^ 


/■5 

■r 

&  *: 


<0.£ 


SkMp//Ay-  SarwphHj 


C  C tjtf r\feV  ~p>gr  tpA 


•loo  -  -pi  oxo  Pc^oc^ 


SampUJad  /¥ 


zs' 


END: 


Notes: 


Sequence  Numbers:  /33i _ /  3 2lL 

Purge  Volume: _ gals. 


33>3 _  Duplicates:  /  22lA  /3>3fc 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft)  X  3. 3 -A. 

I  well  volvw^  *  ^ 

Q-5  Swjell  I0.OJI fa  File:  GROUNDWATER  SAMPLING  LOG.doc 

Pur^d  3  vopII  _  .  . _  _ i _ 


GROUNDWATER  SAMPLING  LOG 


Ukrs. 

PciftfJ 

PROJECT:  48Q8 

SITE;  Hanscom 

DATE:  -'9  $ 

SCREEN  LENGTH: 

_ /O' _ 

WELL  DIAMETER:  2”  C> 

^SING  TYPE:  pyQ 

MEASUREMENT  POINT:  JOC 

■191991 

im^mraarji.Lumi«iJiHP. 

METHOD  &  EQUIPMENT:  [_ 0W  FlOW  ' 

TUBING  TYPE:  HDPE  (dedicated)  i  Af)  ^6, 

sampling  personnel:  gsT,  Greg  Cataldo 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

TURBIDITY 

FlOW 

RATE 

COMMENTS: 

(units) 

0  C 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

S^O 

7-S 

/D,0 

/f.0 

ns 

so,o 

ol3‘S 

ns,o 

m,s 

T0 :  tifSS 

/7.R7 

,/?¥ 

A  87 

^5"0 

Hsi 

Son 

^l7 - 

i5ao 

it. 80 

jns 

t£3_ 

ESA 

IMS 

MBS 

WM 

wm 

B3^ 

wm 

SZD 

!5'° 

h-jz 

wm 

L  vy 

b,5T- 

/03. 3 

/¥.& 

S5D 

/,‘T's' 

lMKi 

/ 

AV 

//^ 

m? 

Sob 

/5^° 

mm 

WES 

JEM 

WM 

/«? 

JEM 

S0& 

/Ozr 

khssi 

191 

wm 

WM I 

/Y  5d 

/530 

WEEk 

IZZ9 

ms 

/535' 

mm 

WM 

MBS 

1 

H91 

Wi'MSl 

ws 

'  tsHO 

1991 

wm 

1^9 

999 

WM 

JMk 

1s^~ 

//■  (q7~ 

■m 

0,0,1- 

bSS 

52,fo 

,/az> 

n.  u 

,  /?7 

z>//? 

SOD 

vSftfYlpL’J  rtf'  iSS-* 

b/c  acho/'lA 

[i)o\(  volumes  pu?r 

S.Pf\  OY)u>nioL^~Pcbhx 

END: 

Notes: _ _ _ _ 

Sequence  Numbers:  i  f  Duplicates:  _ 13bLL _ 

Purge  Volume:  _ _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft)  - 

jhidl  Vplumi'  [,US^aJ 

5  vod f  V^W  i  *7.  15  ^4  -  30. 0  .i\krS  File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT: 


SITE:  Hanscom 


WELL  DEPTH: ^2^/29  SCREEN. LENGTH: 


MEASUREMENT  POINT:  JOC  WATER  LEVEL: 


WELL  DIAMETER: 


EBygSSBB 


™*WZi)/?8 


CASING  TYPE:  p\fQ 


METHOD  &  EQUIPMENT:  f_QW  Flow 


TUBING  TYPE:  HDPE  (dedicated) 


sampling  personnel:  e§T,  Greg  Cataldo 


Notes: 


Sequence  Numbers:  j  _ 1  S-A  _ Yfx 'l  5  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  4QQQ 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


MEASUREMENT  POINT:  TOC 


METHOD  &  EQUIPMENT:  j  QW  pjow 


tubing  TYPE:  HOPE  (dedicated) 


sampling  PERSONNEL:  EsT,  Greg  Cataldo 


WEATHER  INFORMATION: 
1  iM  NW'  nno 


I  ■ 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

(units) 

°c 

mS/cm 

mg/L 

END: 


Notes: 


Sequence  Numbers:  '  _ I  T1  |  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


i<\TS 

rur#* 


PROJECT:  4QQQ 

SITE:  Hanscom 

WELLDEPTH^  /Cf 

SCREEN  LENGTH: 
v ,  Me-le  t  < 

MEASUREMENT  POINT:  TOC 

WATEF^E\£=L: 

— -vw- — k&c. r*»i  i  {  — -/ — 

WELL  DIAMETER:  2" 
WEATHER  INFORMATION: 


[DATE^/^g^^ 

"CASING  TYPE:  pyQ 


tubing  TYPE:  HDPE  (dedicated) 

sampling  PERSONNEL:  eST,  Greg  Cataldo 

TIME  TEMP.  I  SPEC.  DO 

_ COND. _ 

(units)  I  mS/cm  mg/L 


Pump  Depth: 
(below  TOC) 


TURBIDITY 

NTU 


▼  FIOW  |  COMMENTS: 

•=  RATE _ 

ft  btoc  ml/min 


END: 


Notes: _ 

Sequence  Numbers: 
Purge  Volume:  4 


Duplicates: 


ij&i 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 

0$*%  i.  H 

_ _ — £JL -  xS-  _  File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  4QQQ 


MEASUREMENT  POINT: 


METHOD  &  EQUIPMENT: 


TUBING  TYPE:  HDPE 


SAMPLING  PERSONNEL: 


SITE:  Hanscom 


TOC  WATER  LEVEL‘S 


Low  Flow 


(dedicated) 


EST,  Greg  Cataldo 


GROUNDWATER  SAMPLING  LOG 


IWELL  ID: 


WwBSBm 3a 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

TURBIDITY 

FIOW 

RATE 

(units) 

°  c 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

ssm 

MM\ 

.277 

Notes: _ 

Sequence  Numbers: 
Purge  Volume: _ 


Duplicates: 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


S,TE:  Hanscom 


PROJECT:  4SQ8 


MEASUREMENT  POINT:  TOC  WATER  LEyEU.^ 


METHOD  &  EQUIPMENT:  f_QW  piow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  eST,  Greg  Cataldo 


DATZ?/&/?s 


CASING  TYPE:  pyQ 


Pump  Depth: 

(below  TOC) 


TURBIDITY 


FIOW  COMMENTS: 
RATE 


Notes: 


Sequence  Numbers:  f  '6C?l _ _ /  3/^3  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal  /ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


WELL  DEPTH:  , 


ea 


SITE:  Hanscom 


SCREEN  LENGTH: 


WELL  ID 


MEASUREMENT  POINT:  JOC  WA 


METHOD  &  EQUIPMENT:  [_QW  f=low 


TUBING  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  eST,  Greg  Cataldo 


TIME  temp.  SPEC. 


Notes: 


Sequence  Numbers:  _ /  _ /  Duplicates: _ 

Purge  Volume:  ^ _ gater 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Notes: _ 

Sequence  Numbers: 
Purge  Volume: _ [ 


Duplicates: 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT: 


4808 


isaiaiiMi 


SITE:  Hanscom  WELL  ID:  £-/£)£, 


SCREENLENGTjH:  WELL  DIAMETER:  • 


/  WEATHER  INFORMATION: 

J _ U2S3 


WZ-9/ 


METHOD  &  EQUIPMENT: 


Low  Flow 


TUBING  TYPE:  HDPE  (dedicated) 


sampling  personnel:  esT,  Greg  Cataldo 


Pump  Depth: 

(below  TOC) 


TIME 


TEMP.  SPEC.  DO 
COND. 


pH  TURBIDITY 


FIOW  COMMENTS: 
RATE 


NTU  ft  btoc  ml/min 


Notes: _ 

Sequence  Numbers:  /  ~V7  /  ^7^ _ /5/ZS^  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  4QQQ 


WELL  DEPTH: 


MEASUREMENT  POINT:  JOC 


METHOD  &  EQUIPMENT:  [_ow  plow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  ^ST,  Greg  Cataldo 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom  WELL  -  z V/  |PATE:  9/<- 


WELL  DIAMETER:  2”  CASING  TYP 


Pump  Depth:  / 

(bel  ow  TOC)  / O 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

TURBIDITY 

FiOW 

RATE 

COMMENTS: 

(units) 

°c 

mg/L 

NTU 

ft  btoc 

ml/min 

SMeJPunw  <dr  /2,c 

Notes: _ _ _ 

Sequence  Numbers:  |  (  377 _ \3xJS-  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal /ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT: 


WELL  DEPTH: 


SITE:  Hanscom 


Notes: 


Sequence  Numbers:  [  '*)'  /^j _ I  7  | |  Duplicates: _ 

Purge  Volume:  -gateJwVyz.. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  4QQQ  SITE:  HanSCOm 


0. 34  SCRE 


'  TOC  WATER  IE 


METHOD  &  EQUIPMENT:  J_QW  pjow 


TUBING  TYPE:  HDPE  (dedicated) 


sampling  personnel:  esT,  Greg  Cataldo 


GROUNDWATER  SAMPLING  LOG 


WELL  ID: 


DATE:  a 


TIME 

TEMP. 

(units) 

°  C 

^■O?73  \/4Sd 


END: 


Notes: 


Sequence  Numbers:  _ l  0  1  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4QQQ 

SITE;  Hanscom  v 

NElL'D:A^J'//  . 

DATE:  q/za/gg 

WELL  DEPTH:  ' 

SCRE^LE^TH: 

WELL  DIAMETER:  CASING  TYPE:  py/Q 

MEASUREMENT  POINT:  JOC 

WAfER  L.EVIp^ 

WEATHER  INFORMATION^^  * 

METHOD  &  EQUIPMENT:  J_QW  flow 

tubing  TYPE:  HD  PE  (dedicated) 

Pump  Depth:  /  C^~ /)  ^ 

(below TOC) 

sampling  personnel:  gsT,  Greg  Cataldo 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

turbidity 

FIOW 

RATE 

COMMENTS: 

- - - - — 

(units) 

0  c 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

3 

¥9/ 

van i 

HSH 

EE a 

tarn 

WMB 

¥39 

urn 

§ 

2^ 

MiliM 

mm 

v.yz 

e^ei 

E&HI 

OfiZ 

iS  W 

a 

Y.'Z 

Zl2L— 

QCjHO 

,/T, 

,4?7 

7// 

/s& 

Z<5b 

nv3 

K,(ji 

V./S 

f-W 

. /' .  ■  i 

/.4 

/5~.g 

ZB 

SzwMzU 2^ _ 

T 

END: 

Notes:  _ _ _ _ _ _ _ _ 

Sequence  Numbers:  _ /  Duplicates: - - - 

Purge  Volume:  ^  ,D  «€taterl 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  —  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  48QQ 

S1TE:  Hanscom 

WELL  DEPTHS 

SCREEN  LENGTH: 

METHOD  &  EQUIPMENT:  QW  f/ow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  personnel:  eST,  Greg  Cataldo 


»  CASING  TYPE:  py£ 


Y>° 


Pump  Depth: 

(below  TOC)  / O  ,  CS 


FIOW  COMMENTS: 
RATE 


Notes: 


Sequence  Numbers:  I'Wfi  I  ^CLL _ L2  ILL  Duplicates: _ 

Purge  Volume:  c9oj  ■  S'  §ater  \i 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Notes: 


Sequence  Numbers:  f  <VT  I  j£LL  l  Duplicates: _ 

Purge  Volume: 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Notes: 


Sequence  Numbers:  ffilj' _ j^f)  {?  Duplicates:  I  ^  7  i  ^3.  % 


Purge  Volume:  -gate: 


Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


site:  Hanscom 


PROJECT:  4Q08 


WELL  DEPTH: 


MEASUREMENT  POINT:  TOC 


METHOD  &  EQUIPMENT:  f_ow  Flow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  personnel:  eST,  Greg  Cataldo 


Notes: _ 

Sequence  Numbers: 
Purge  Volume: _ ( 


-U _ LJ 

Purge  Volume: .  7.*r>  eater  l^02' 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


Duplicates: 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  48Q8 

SITE;  Hanscom 

'N^'*MO-NU2rob 

ZHm/oJ&l _ 

WELL  DEPTH:  / % 

SCREE^LE^^ 

WELL  DIAMETER:  2”  CASING  TYPE.  py£ 

MEASUREMENT  POINT:  JQC 

WAT^  L£V|^: 

WEATHER  INFORMATION: 

_ rJi/jo  <4- _ 7£2f _ 

METHOD  &  EQUIPMENT:  f_ow  f=/ow 

tubing  type:  HDPE  (dedicated)  £E?“r  jLfir  (53 

sampling  PERSONNEL:  esT,  Greg  Cataldo 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

TURBIDITY 

2 

FIOW 

RATE 

COMMENTS: 

(units) 

0  C 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

cSfe'ito.  TliArtiMi  cf)^ 

T»i Kfi5 

«^/i  (cff 

,soi 

to/ 

A  ^ 

o  ^ 

W'° 

?:,lb 

A  A? 

/// 

/05Z 

Mj~Z 

to.  y 

'J70 

A.  (55 

n.t 

M . 

to? 

/ D w 

aa.t 

)  &  S/'O 

0,0b 

h5] 

755 

IA5Z2 

to 

/DZJ 

OQSO, 

,5m 

O'CfJ 

fc8 

A3f? 

/Os?- 

IP 20 

0308 

0,0‘S 

0,0? 

37-5 

10,55 

2ZZ> 

55M  f(jt£A*y^  <DAJ 

}o& 

%%% 

) 

O-ffJ 

b-Og 

A4.| 

to,  Ffl 

Zcrp 

etOkcPluokr  &uaAs*c* 

'Lift 

/SO^ 

o.bi 

(q,  Ot 

'<9-fc3 

to 

to — 77  E7 

ZZt/z 

,098 

0,\P 

Gos 

5. 7 

/D'(o2- 

S&H 

n/o 

to? 

{%  1 

to  (5 

'it.Cfj 

,Vf?i 

0'IO 

to? 

tern 

USD 

zun 

,ov 

0.1 

(p.cf} 

(to  / 

Id-% 

7j5D 

/to 

Qi-8o 

A/iO 

0,0? 

)%h 

ii>m 

Ul) 

n:° 

S{  //  Gf) 

- <— ^ / 

A/£> 

5(% 

/0.7S 

5^5, Jnf  LL5L 

w  /  ft 

END: 

Notes: _ _ _ _ 

Sequence  Numbers:  /  (J j  iOX  Duplicates:  / J_  7 /t)  / b  / 7 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


SITE;  Hanscom  Iwell  id: 


PROJECT:  48QQ 


WELL  DEPTH:  j<f7  c~Q  SCREE 


MEASUREMENT  POINT:  fQC  I  WATER  LEVEL- 


METHOD  &  EQUIPMENT:  j_ow  pjow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  personnel:  esT,  Greg  Cataldo 


WELUD:  Mill 


WELL  DIAMETER: 


DATE:-/ 


Pump  Depth:  ,  o 

(beiow  TOC)  /  O  '  J j 


Flow  COMMENTS: 
RATE 


Sequence  Numbers:  J^[  _ |  Lj  I  *s _ III;  Duplicates:  H  n  jLj  juP 

Purge  Volume:  -eater  ^  j4-&('T;ji 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


PROJECT:  4QQS 


WELL  DEPTH:  QQ  Q\ 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


WELL  DIAMETER:  2”  CASING  TYPE:  p\/C 


MEASUREMENT  POINT:  JOC  WATER  LE^EL^ 


METHOD  &  EQUIPMENT:  f_ow  FJqW 
tubing  TYPE:  HDPE  (dedicated) 


sampling  personnel:  eST,  Greg  Cataldo 


I  WEATHER  INFORMATION:")/  .  „ 


vmc  sy  ^ 


Pump  Depth:  /ur  / 
(below  TOC)  /  S>  f  '' 


i 


END: 


Notes: 


Sequence  Numbers:  IHMK  (HU  l~\L p  Duplicates: - 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  —  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


site:  Hanscom  WELL  ID:  Mtti*-  /  ^  DATE74/4> 


PROJECT:  4QQQ 


WELL  DEPT 


MEASUREMENT  POINT:  fQC  WATER  LEVEL:  WITHER 


METHOD  &  EQUIPMENT:  [_OW  FlOW 


tubing  TYPE:  HDPE  (dedicated) 


sampling  personnel:  j=st,  Greg  Cataldo 


SPEC.  DO  pH  TURBIDITY 


»  CASING  TYPE:  pyQ 


W^HERI^ORMATipN^ 


TIME 


(units) 


TEMP.  SPEC.  DO 
COND. 


c  mS/cm  mg/L 


COMMENTS: 


h 

SZ^ 

>  ZcJD 

//.VS' 

Hb 

mm 

mk 

in 

wmESBBSHBEm 

NTU  ft  btoc  ml/m  in 


TV 


b  1&5  115'  Ztt 


>'lbv 


I6C^ 


END: 


Notes: 


Sequence  Numbers:  /  y  /V  /V  /  4--  /  Wb>  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


WELL^P 


MEASUREMENT  POINT:  JOC  WATEFLLEV.Ey 


METHOD  &  EQUIPMENT:  [_QW  FJow 


TUBING  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  ggT,  Greg  Cataldo 


WEATHER  INFORMATION: 

r'/>vw  <r<re 


Pump  Depth: 
below  TOC) 


TIME 


(units) 


TEMP.  SPEC. 

COND. 


pH  TURBIDITY 


It.tMl  -ySG  C\ 5H  5\eG 


It  HS 


5.  IO 

(L 

isOODf 

^gSMBSSBi 

S'U 

5.2J 

SI 

5-ZS 

S  *  '2^# 

EBB 

1 

s  nn 

•5."LS 

-^U-CTD 

5  >8 

>2&t> 

FIOW 

RATE 

mi/min 

paaEai 

SlU 

/52> 

I2-.W 

iSD 

tl  C  7 

1  5'P 

li.  ^e> 

•  Sc 

[Z.t7 

Oil 

fZ-.LS 

ISO 

i  zryu 

zoD 

nib 

yc 5D 

HsMBM 

i  2..7M- 

?*D 

ygg 

29V 

12.75 

2*00 

emesi 

!2.7£ 

2*rQ 

ii.  no? 

■Zcft 

'Z; % 

200 

|7-.T£= 


6 


-HU 

0,2.4 

5:30 

MU 

O.  76 

5\?>d 

.  HVl 

0 1 Z-2^ 

<0-23 

S.25\ 

END: 


Notes: 


o'  u 


3»Vi"rcHeD  To  iC  ^\.*j 


\t* 


Sequence  Numbers: _ Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  —  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


vVfiSM 

m 


PROJECT:  4QQQ 

SITE:  Hanscom 

WELL  ID:  _ 

_ Q 

Pw  -  KwL--  II 

WELL  DEPTH: 

H  S3 

SCREEN  LENGTH: 

WELL  DIAMETER:  2' 

*>  ( 

MEASUREMENT  POINT:  * 

TOC  WATER  LEVEL: 

WEATHER  INFORMATION: 

METHOD  &  EQUIPMENT: 

Low  Flow 

TUBING  TYPE 

■  HDPE  (dedicated) 

Pump  Depth: 

(below  TOC) 

SAMPLING  PERSONNEL: 

EST,  Greg  Cataldo 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

TURBIDITY 

1 

►II 

FIOW 

RATE 

(units) 

°c 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

T0: 

rfO 

no 

a.iL 

'i&D 

\30<p 

i?.  0(p 

•  H8^ 

O.VL 

*31 

'^■■K5D 

/2.7b 

■vov 

17.5 3 

>Hf>7 

6.  Li 

<T33 

>2.c£ 

12^ 

lT.ll 

533 

2oO 

i  1.16 

i 

h.C£ 

6,23 

5'vz~ 

\in& 

C&'JT'O 

~ DATE:  kjUfcs 

CASING  TYPE:  pyQ 


END: 


Notes: 


Sequence  Numbers:  / H  L>f  / _ I  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


Duplicates: 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


Notes: _ _ _ _ _ _ — - - - - 

Sequence  Numbers:  _ IHZ3.  Duplicates: _ _ _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 

File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4QQQ 

SITE:  Hanscom 

0*  - 

cn 

WELL  DEPTH: j ^ 

SCREEN  LENGTH:^ 

c*  /  /V-V"— f 

WELL  DIAMETER: 

2 ” 

MEASUREMENT  POINT:  JOC 

WATER,  LEN^L: 

WEAJHER  INFORMATION:  ^ 

lL  u-  r-  a 

tubing  TYPE:  HDPE  (dedicated) 


SAMPLING  PERSONNEL:  EST,  Greg  Cataldo 


Pump  Depth: 

(below  TOC) 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

pH 

TURBIDITY 

1 

m 

FIOW 

RATE 

(units) 

°  C 

mg/L 

NTU 

ft  btoc 

ml/min 

END: 


Notes: 


Sequence  Numbers:  f  _ Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft).  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  48Q8 


site:  Hanscom 


STOSS® 


METHOD  &  EQUIPMENT:  £ QW  f=Jow 


tubing  TYPE:  HDPE  (dedicated) 


sampling  PERSONNEL:  gsT,  Greg  Cataldo 


Pump  Depth: 
(below  TOC) 


Notes: 


TEMP.  SPEC.  DO  pH  TURBIDITY 

COND. 


FIOW  COMMENTS: 
RATE 


Sequence  Numbers:  /YJSg  ('j&Z  Duplicates: _ _ _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4QQQ 


s'TE;  Hanscom 

'  SCREEN  LENGTH: 

_ 4=m £-kr<s 


_ ^ 

MEASUREMENT  POINT:  TOC  WAT£R  L|VJLv 

METHOD  &  EQUIPMENT:  l_QW  pjQW 

TUBING  TYPE:  HDPE  (dedicated) 

sampling  PERSONNEL:  EST,  Greg  Catald 


TIME 


TEMP.  SPEC. 

COND. 


WELL  DIAMETER:  I  CASING  TYPE:  p\/Q 


'  WlATHERjppO^M/ff  ION: 

Pump  Depth:  c*  / 
_ (below TOC)  /  ’  CY  l 


END: 


Notes: _ _ _ 

Sequence  Numbers:  / )csf  _  Duplicates: _ 

Purge  Volume: _ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  GROUNDWATER  SAMPLING  LOG.doc 


SAMPLING  ROUND  2B 
MARCH  1999 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


WELL  DEPTH:  ^  g 


MEASUREMENT  POINT:  TOC  WATER  LE^L 


METHOD  &  EQUIPMENT:  j_ow  f=jow 


tubing  type:  HDPE  (dedicated) 

'  *  i  ioeiow  i  # 


CASING  TYPE:  pyQ 


WM 


SAMPLING 


WEATHER  INFORMATION: 


Pump  Depth:  J 

(below  TOC)  / 


-fS.TEL;  EST>  c.  m»-l-i<u>ipVc 


_ _ - _  _ _  \  _  .  -  _ _ . _ _ _  I  w 


TIME 

TEMP. 

(units) 

°  C 

5  — 

\J(AZ\ 

WSBSk 

f^-7 

SPEC. 

COND. 


TURBIDITY 


NTU 


FIOW  COMMENTS: 
RATE 


ft  btoc  ml/min 


'  r<rD 


7ms U 


O.Xo^ 

3.01 

O.Mte 

y.y/ 

0  .Os 

6.  ¥9 

9-o 

y-7 

(*,  7/ 

S2TL> 

^  /  l>  *  I  ^  » \  ^  ^ 


?.  0./U  3-lt,  5:  <T7  3.  4  6>.Vs\ 


O.m  3.3  Y  S.S(s  3 6.S -o\  sm 


ii 


S&*-4DJc  Cer//<s^J-e^ 


e>  /'7/<C' 


Notes:  _ _ 

Sequence  Numbers:  / r~J  Duplicates: _ ^ ^  ~~ 

Purge  Volume:  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808  SITE:  Hanscom  Z~f2> 


WELL  DEPTH:  SCREEN  LENGT>^  g-  WELL  DIAMETER:  2”  CASING  TYPE:  py/Q 


MEASUREMENT  POINT:  JOC  WATER  LEVEL:  WEATHER  INFORMATION:^^  _^,ge> P  C/ttS  d L 


METHOD  &  EQUIPMENT:  j_ow  p/ow 


irssr  est'  j-^a-  _ 


DATE  3/^3 /? 


CASING  TYPE:  pyQ 


tA 


tubing  TYPE:  HDPE  (dedicated)  (^PToc?th:  £  Q  ' 


(Pnnt  names  of  ali  personnel)  1 


TIME  TEMP.  SPEC. 

COND. 


TEMP.  SPEC.  DO  pH  TURBIDITY  ^  FIOW  COMMENTS: 

“=■  RATE 


mS/cm  mg/L  $  NTU  r#ft  btoc  ml/min  +  ^Tte/ #nt. 


OMQ  7jA  6-6>l\  \o-l3\3r7± 


n.uo 


JdCQl.l  /  *.*79  &L  4.0? I  /^r  Ml  27 


/  SCT?\n.  79  6.07% 


IS  Jo  n./*z\0.07^  ^7  €".n  /?.£  /./SI  J7S 


Notes:  J  1  f  /  ) _ 

Sequence  Numbers:  /yyg.  /yvi  /yyy  Duplicates:  _  At/*- _ 

Purge  Volume:  ^  *  5~~  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  we’’ 


GROUNDWATER  SAMPLING  LOG 


Notes: _ _ _ _ _ _ 

Sequence  Numbers:  ^3? _ _ ^ V V/  Duplicates:  ~ _ __ 

Purge  Volume:  / /  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well. doc 


PROJECT:  4808 


GROUNDWATER  SAMPLING  LOG 


site:  Hanscom  WELL ID/?/> f>  X  -  X  T  DAJE:3/tJ 


7  j  WELL  DIAMETER:  2"  CASING  TYPE:  p\JQ 


MEASUREMENT  POINT:  TOC 


9 


WEATHER  INFORIMTIfDN^  3>  £ 


METHOD  &  EQUIPMENT:  f_QW  p/ovv 


tubing  TYPE:  HDPE  (dedicated) 


EST'  <To«"  ,  CM'is  A/4-lzM^-' 


I 


TIME 


(units) 


SPEC. 

COND. 


DO 


mS/cm  mg/L 


t*-ioz?\z.8'n\0Vss\  t'SZ  oj %  j&js/f'O'i.  s- 


'  C>.xh  ^.^ST/2.r  //.//  & 


0. 73 


O/l 


1.1 1  0.20 


0.1  o 

4,rr 

HS9B 

9.MA£lTMA!k 

13. fa 

//Jo 

P n> 

<D.(,C  £*.  7JL./3.  3 

/bio 

st<tv 

£>.&} 

6>.i  o 

1 3.0 

ft. 10 

SoD 

END: 


Notes: _ _ 

Sequence  Numbers:  MS!  /%£ 2-  NS 3  Duplicates: _ 

Purge  Volume:  _  6>.  2-  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


PROJECT:  4qqq 


MEASUREMENT  POINT:  JOC  WATER  L 

t 


METHOD  &  EQUIPMENT:  [_QW  p/ow 


tubing  TYPE:  HDPE  (dedicated) 


SAMPLING  PERSONNEL:  |=ST  .-77- 


GROUNDWATER  SAMPLING  LOG 

t _  bn±  _ 

SITE:  Hanscom  R&p  |§ATE:  3 /  ZL 


2 ” 


WEATHER  INFORMATION:  , 


CASING  TYPE:  p\JQ 


Pump  Depth:  /  O 

(below  too  /  ^  •  j> 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

(units) 

0  c 

mS/cm 

mg/L 

To  13^0 

S-if 

o./m 

FIOW  COMMENTS: 
RATE 


6 .  O.tft 


tllonm  a/oX  /.ko 


lAHi' ZK£J>  JPU  A 


lMD±'7.nilam  A 


QJQZL 


[ill  7 -si  \0' fob \/.ST2- 


Qro 


/ 


Notes:  IjhcL  <  P&Ulj  /£>  77 

Sequence  Numbers:  ~[jH_  Duplicates:  7  / A~~ 

Purge  Volume:  _  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


/Dui,rG/^n 

Duplicates:  _ 


7?*/(FS. 


File:  SamplingLog  for  a  single  well. 


PROJECT:  480Q 


WELL  DEPTH:  /  £  gfr 


MEASUREMENT  POINT:  TOC  WATER  LEVEL:^  ^ 


METHOD  &  EQUIPMENT:  p/ovv 


tubing  TYPE:  HOPE  (dedicated) 


GROUNDWATER  SAMPLING  LOG 


site:  Hanscom  lWELLID:/?/9/0  /  -  6  9  DATE:3A<//^ 


CASING  TYPE:  pyQ 


tm 


WEATHER  INFORMATION: 


'.0  ' 


0 


TIME 

TEMP. 

SPEC. 

COND. 

DO 

PH 

(units) 

0  C 

mS/cm 

mg/L 

COMMENTS: 


ft  btoc  ml/min 


noo  7.52 J0./42.  z.w 


['. 1 or 


JV?\W7  0.1  ol 


6>.Zl 

7s. 7 

7.01 

3(TZ> 

)~L  If 

1.0  2 

1 

A  91 

S.O$ 

2.3.  § 

I.05 

3oo 

12. 35* 

YXEHOtEEk 

i.ff 

H.91 

M.3 

7.  or 

3oo 

END: 


Notes: 


Sequence  Numbers:  /  <S~V _ /VflT  Duplicates:  _ 

Purge  Volume:  V.  7  _  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well/ 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


WELL  DEPTHp.  1  .[p 


MEASUREMENT  POINT:  TOC 


METHOD  &  EQUIPMENT:  i_ow  Flow 


PATE:  3/ IV  /<?<} 


CASING  TYPE:  py£ 


WEATHER  INFORMATION:  £  C^fTU 


tubing  TYPE:  HDPE  (dedicated) 

Pump  Depth:  /  1/  t 

(below  TOC)  *  (  *U> 

SAMPLING  PERSONNEL:  FST  CT  L-rf  /  //sj 

(Print  names  of  all  personnel)  9  V  *  /\l 

- - I - - - ] - [ - 1 - rr 

C-  Mti-lZoCt'Ji 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

(units) 

0  c 

mS/cm 

mg/L 

£Zl  P/.M 


oi u>  $.i .to.  ip 


Oil* 


OllrV  7^L\b./^\o^^\£.12.\  n.L  Uio 


HO  Us*! 


t>n^o 

7.?2_ 

OKU 

b  8oo 

7-?r 

O.lb) 

ozi  o 

7.7^ 

o.m 

0^1-0 

ttESSBSi 1 

f.  A  Uk°\ 


Z-'-l  (e.^ 


Us*\  ^£0 


(e.S*!  H£o 


0.8  / 


oSZo  '7.17\0Jio\0n Lr 


0ZVO  7,7/  o. 


O^cro 


$A^/?/e  Co//<=-e^rr.-J 


END: 


Notes: 


s:  /  Wi  /YV"7 


Sequence  Numbers:  /  *7~  T  ^ _ f  tt  /  '  ^  Duplicates:  ^ _ 

Purge  Volume:  //f  7  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


/ A— 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


WELL  DEPTH:  j  j  r-j  Cj  SCREEN  LENGTH^ •/  y 


MEASUREMENT  POINT:  TOC  WATER  LEVEL^  •7? 


project:  4808  SITE:  Hanscom 


SCREEN  LENGTH;,/ 


WELL  ID: 


WELL  DIAMETER: 


WEATHER  INFORMATION: 


CASING  TYPE: 


-<40*f  CL 


METHOD  &  EQUIPMENT:  i_QW  pjQW 

tubing  type:  HDPE  (dedicated) 

Pump  Depth:  f 

(below  TOC)  / 

SAMPLING  PERSONNEL:  £ST,  <T  CAA-L-ZaS 

(Print  names  of  all  oersonnel)  ’  *  ' 

C.  P%^2.zo  /**%, 

TIME 

TEMP. 

SPEC. 

COND. 

(units) 

°C 

T0: 

— 

OlfO 

.05% 

o  7^7 

b.57 

.087 

o°lSO 

o>sn 

.08 

/.  7 ,  9 1 


/.t,i  t.t 


TURBIDITY 


NTU 


r.  a 


sA 


f.s 


ft  btoc 


(p,nH  »/Ar 


(p^JO 


b.ZO  iS’O 


m 


350 


IfO 


10  10 

1.  1  / 

,  0  ?3 

1-1,3 

s.y 7 

2.7 

L  8 

Q> 

3  So 

/0S0 

'7 .01 

*  m 

L60 

/too 

7-61 

.083 

A  03 

//'° 

i.on 

.071 

/  .00 

nxo 

7-^7 

•71 

O.W 

T,  3$ 


i'3*t 


V.¥/ 


/.  3 


/. 


AS 


G.°lo  SffV 


(/.1o\  S&V 


//*> 


c&I/c  <s-  A  cf 


END: 


Notes: 


HU 


Duplicates: 


Sequence  Numbers:  /^36 _ /‘O  ~7 _ Duplicates: _ 

Purge  Volume:  7  •  f  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4QQQ 


WELL  DEPTH:  Z[  ,Z 


SITE;  Hanscom 


SCREEN  LENGTH:  /■ 


WELL ,D/)/2d  6|DATE: 


MEASUREMENT  POINT:  JQC  WATER  LEVEL:  fJJ  j 


METHOD  &  EQUIPMENT:  £QVV  pjow 


tubing  TYPE:  HDPE  (dedicated) 


WELL  DIAMETER:  2 99 


WEATHER  INFORMATION: 


CASING  TYPE:  pyQ 


Hff  Cl ^ 


Pump  Depth: 

(below  TOC) 


:  /? 


STsa  ToP 


TIME 

TEMP. 

SPEC. 

COND. 

(units) 

°  c 

mS/cm 

T°:  irtr 

tfz 

0. 172 

IS  2.0 

mmm 

irzr 

*.V7 

D.m 

trjr 

?.  yr 

o.U) 

DO  pH  '  TURBIDITY 


mg/L  NTU 


I 


FIOW  COMMENTS: 
■=■  RATE 


ft  btoc  ml/min 


322 1  wo  r. 


,2o  £~00 


3J.1  ixzo  rt OO 


ir<rs~ 


nor  3r 


n  3  r 


o.T7/  z.yy  r.fi 


qpyM  3^1  s~.fr 


0-1M  3.0 1  r.vz 


7.2-6 

0.  3*0 

7?/  8 

?.  is 

0. 3*3 

3 .0? 

7*.? 

HH.  3  Hilo  7™ 


3ff.  7 


2?. 


o  .r  ^0 


47.  C  /3.2o 


7f.f  /  3  •  7  c> 


7 j".  ?  /  3.  7-0 


END: 


Notes: _ 

Sequence  Numbers:  _ /yp  3  )H iH  Duplicates: _ 

Purge  Volume:  Sr  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  48Q8 

SITE:  Hanscom 

WELLID:  DATE:  3/^r/^ 

WELL  DEPTH:  /f  /q 

SCREEN  LENGTH: 

WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q* 

MEASUREMENT  POINT:  JQC 

WATER  LEVEL:  j  ^  2</ 

WEATHER  INFORMATION:  u  — *  .  ,  ,  . 

7/7"  (L.)***^  UuJs, 

METHOD  &  EQUIPMENT:  /_0VV  FlOW  '  ' 

tubing  TYPE:  HDPE  (dedicated)  LTwProaPth:  /7 

SAMPLING  PERSONNEL:  CQT  /*  />?  /,  f  \ 

(Print  names  of  all  personnel)  J  ^  (  n  L  ) 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

PH 

TURBIDITY 

FlOW 

RATE 

COMMENTS: 

(units) 

°  C 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

2.  .To 

isrci 

■XI 

n.io 

3e>t> 

_ Cm  _ UJ/ _ 

/3  ST 

1.71 

22.8 

n,if 

II 

■■KHRHHI 

ii.  a 

mm 

o.ltf 

A0? 

17.8 

n.tf 

HUI0 

0*S3 

l.OH 

S.  2  7 

mr 

IQ.  o3 

O.lf/, 

i.oo 

S.  2? 

7.7 

n-sr 

/  y  ?r 

WM 

OMl 

II 

73 

ii.fr 

jr? 

• 

IHHJ' 

warn 

0.U) 

■19 

S.li 

■IS 

n.  ts 

)f0 

B 

o.ia 

HfH 

■Rl 

ji.if 

)f0 

iror 

ER9 

m 

S  ,11 

■Hi 

USil 

END: 

Notes:  _ _ 

Sequence  Numbers:  _ Vjjjj _ L HI  Duplicates: _ 

Purge  Volume:  _  3  _gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  48(J8 

SITE:  Hanscom 

WELL'D:  £  ,  O 

3/2<r/ 

an 

WELL  DEPTH:  ,  _  _ 

SCREEN  LENGTH: 

WELL  DIAMETER: 

CASING  TYPE:  pyQ 

■ 


- .  ,  |  — 


METHOD  &  EQUIPMENT:  Low  Flow 


tubing  type:  HDPE  (dedicated) 


/£•  C* 


Pump  Depth: 

(below  TOC) 


TIME 


(units) 


To:  /nr 


mo 


1 1  zr 


1/  35" 


1 1  HS" 


SPEC. 

COND. 


mS/cm 


II- 1 H  0,  i  io 


ii, 


mg/L 


I- 3) 


r.er 


TURBIDITY 


NTU 


77. 


ft  btoc 


10, 


//.  or 


\ns' 


z*r 


;z3r 


/'•U 


l(.  if 


fro 

0777  dT,  2? 

;/7.  s 

£7,773  £0  .T,  ?£> 

*2./.  1 

0,173  0.%  3  r. 

n,  9 

If,  3 

0.173  ^s2-  -r.fy 

ir.  o 

1 3,z  l 


i>.ll 


n.zz 


J3.ZZ 


I3.ZZ 


ml/min 


3a >o 


3  oo 


>00 


>00 


2>oo 


12,11 


l  3.12  3  Oo 


73.22. 


END: 


Notes: 


Sequence  Numbers:,  [  Y]_  3 _ IfL  7  j _ /V  7 f^_  Duplicates:  /  f  74 _ /  V 

Purge  Volume:  L£_  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/fit  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


Duplicates: 


Hor 


r±2J_  ml 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


project:  4QQ8  site:  Hanscom 


WELLDEPTHV  ^  £  /  SCREEN  LENGTJh  ' 


MEASUREMENT  POINT:  JOC  WATER  LEVE Cj  Cf 


METHOD  &  EQUIPMENT:  i_QW  p/ow 


tubing  type:  HDPE  (dedicated) 


DATE:  3/2^ 


”  CASING  TYPE:  pyQ 


WEATHER  INFORMATION:^.  .  ^  ^  lj  O £ 


WELL  DIAMETER: 


Pump  Depth: 

(below  TOC) 


SAMPLING  PERSONNEL: 

(Pnnt  names  of  all  oersonnel) 

EST, 

C- 

TIME 

TEMP. 

SPEC. 

COND. 

DO 

(units) 

°  c 

mS/cm 

mg/L 

To : 

/A?*/ 

C>./(fi  7 

3-0! 

mm 

/o.<n 

&./  h~7 

13  Z 

th:  (0/ 


OUS  IOM  QUIZ 


OflS"  /I. JO  o->73 


hb.JC  oj-7] 


loos’  //,  t 2.  o.n~ 


8 


I.  H2. 


I.lf 


1.2.0 


r.67 


3-il 


S'.  73 


TURBIDITY 


NTU 


1o.% 


FIOW  COMMENTS: 
RATE 


7  2.00 


7  ZoO 


7Zoo 


ft  btoc  ml/min 


<1.32.  2ar> 


N.oz  zoo 


loo 


Zoo 


Zoo 


13.7  ‘ 


l}.S1 


/  3,  3/  Zc>o 


loir  10. ~>i  o.nl 


I°3S~  h.t-o  o.nz 


10  HS"  H-Zo  0-I7Z 


US' 

r.n 

7  Zoo 

~loo 

1.0  7 

r.7$ 

7  "Z-oo 

13.0  2. 

Z&o 

1. 01 

f.  $  i 

>  ZOO 

13.00. 

Zoo 

,u 

j:  si 

7  Zoo 

12. fo 

Z  oo 

3H 

r.  si 

7  Zoo 

/  Z.fD 

Zoo 

.13 

r-13 

7  Zoo 

1 2-10 

Zt>0 

END: 


Notes: _ H70  lj±2l  UU2, _ 

Sequence  Numbers:  /H4J  Duplicates:  TTrW—  tLH~. 

Purge  Volume:  <•>  •  gals.  “ 6  /L^  < 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


1171 


Duplicates: 


116  7 


ft  Vi  ►-» 

II  08 


(ie<i 


File:  SamplingLog  for  a  single  well.doc 


PROJECT:  48Q8 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


WELL  DEPTH:  y  y  g-j 

SCREENLENGTH: £q  / 

WELL  DIAMETER:  ’ J  CASING  TYPE:  pyQ 

MEASUREMENT  POINT:  JQC 

WATER  LEVEL:  7  ^ 

WEATHER  INFORMATION:  ,  _ .  . ,  „  _ 

Sunns,  s  $):Ah  ft,ecxe.  Oo'F 

I 


tubing  TYPE:  HDPE  (dedicated) 


SAMPLING  PERSONNEL:  |=ST 

'Print  names  of  all  personnel)  ? 


Pump  Depth: 

(below  TOC) 


C.  />?* 


_ 

P  i/c 


TIME 


(units) 


To;  H/f 


mo 


hif 


m  o 


IHfD 


i  roo 


END: 


Notes: 


°  c 


12.  IZ 


lo.9  1 


SPEC. 

COND. 


mS/cm 


lo.ef 


lo.'n 


to.  90 


io .91 


DO 

pH 

TURBIDITY 

KlilS 

mg/L 

NTU 

ft  btoc 

ml/min 

ur 

7/3 

too 

l.fO 

poo 

2.7/ 

7.13 

tor 

7-«f 

loo 

2,11 

7-36 

I/O 

7.&T 

2»6 

WkJaVKM 

ft 

1'isr 

7.00 

1.63 

7-rt 

8J" 

7.%r 

'Z-fo 

m 

l.U 

/oZO 

7.$r 

“Zoo 

l-lo 

7.(1 

U-! 

7 \er 

~2od 

/.v? 

7.(9 

1 

I.lf 

i.or 

Yl9, 7 

7,  ?s~ 

*^0  0 

/.  3B 

7.09 

6?.Z 

7.  or 

COMMENTS: 


/<£■"  k/4- 


Sequence  Numbers:  /f3  f _ lj£HO_  JS~l!  Duplicates:  IS  H  2 _ in 3 

Purge  Volume:  {/?.  ~7  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


Duplicates:  IS  V  2. _ AT  1 


/rvv 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


PROJECT:  4808 


WELL  DEPTH:  [g 


MEASUREMENT  POINT:  JOC  WATER  LEVEL: 


METHOD  &  EQUIPMENT:  j_QW  pfow 


tubing  TYPE:  HDPE  (dedicated) 

SAMPLING  PERSONNEL:  PST  Z  /V  1  ZT 

(Print  names  of  all  oersonnel)  9  '  / _ //A  < 


WELL  ID: 


nun.  -  oj; 


IWEATHER  INFORMATION: 


CASING  TYPE:  p\/Q 


mif 


Pump  Depth: 

(below  TOC) 


AT 

P\/L. 


Notes: _ _ _ 

Sequence  Numbers:  /H3 _ _ /-i~ Duplicates:  )<,  3£ _ Z£ 1 1 

Purge  Volume:  (T.  r  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


PROJECT:  480Q 


GROUNDWATER  SAMPLING  LOG 


SITE:  Hanscom 


WEW£2 -HIS 


:  2” 


DATE:  1JZ(,  V  ?? 


CASING  TYPE:  p\JQ 


WELL  DEPTH:  j  g  SCREEN  LENGTH:  f  q  /  WELL  DIAMETER:  2”  CASING  TYPE:  p\JQ 


MEASUREMENT  POINT:  70C  WATER  LEVEL:  £  WEATHER  INFORMATION:  <-jp  ^ 


1 


METHOD  &  EQUIPMENT:  ^QW  FlOW 


tubing  TYPE:  HDPE  (dedicated) 


SAMPLING  PERSONNEL:  ggT 

(Print  names  of  all  personnel) _ * _ 


TIME  temp. 


(units) 


To:  OViT  Cf 


0 


Sf»l  Tt, 


SPEC. 

COND. 


mS/cm 


COMMENTS: 


r.c/3 


r.  L/7 


olio  f.ri 


oi3o  c.ri 


owo  c.n> 


0  fro 


NTU 

ft  btoc 

ml/min 

7.n 

IH.t 

C.Vo 

1000 

141 

17.  1 

(.n 

CoD 

WKtU 

Poo 

7.  72. 

4-3 

6.  to 

Coo 

7.7  1 

3,/ 

L.to 

Cod 

3.2? 


3.3? 


7.*  I 


?-n 


J.r 


3, 


6  •££>  TPfl 


c?r7 


3.3p 

7.C3 

3.  7 

$.tO 

Co  o 

3.3 

L  ?o 

To  o 

END: 


Notes: _ _ _ 

Sequence  Numbers:  _ _ 7  Duplicates:  _ ' 

Purge  Volume:  *7  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


Notes: _ _ _ _ 

Sequence  Numbers:  _ LHUi _ IJilQ.  Duplicates: _ 

Purge  Volume:  _  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


WELL  DEPTH:  ^2-  6/ 


MEASUREMENT  POINT:  ; 


METHOD  &  EQUIPMENT: 


TUBING  TYPE:  HDPE  | 


SAMPLING  PERSONNEL: 

(Print  names  of  all  Dersonnel) 


SITE:  Hanscom 


SCREEN  LENGTH:  o. 


TOC  WATER  LEVEL:  773  w 


Low  Flow 


(dedicated) 


EST,  J  1?  o  I*; 


WELL  DIAMETER: 


WEATHER  INFORMATION:  -  / 


Pump  Depth: 

below  TOC) 


/  0> 


TIME 

TEMP. 

SPEC. 

COND. 

DO  / 

pH 

X 

lai 

(units) 

°c 

mS/cm 

mg/L 

NTU 

ft  btoc 

ml/min 

To:  /T)0 

1131 

.320 

Js- 

?.  3Z 

W 

~lco . 

11,09 

MSI 

1.7  £ 

7.  32. 

Zcr.  z 

$.2c 

ZOO 

irvo 

11.73 

,3zl 

1.  2# 

1.78 

1 10.  i 

i.  Ho 

100 . 

it  nr 

luo 

.  3ir 

i.?r 

7,11 

Jr.  z 

9.  10 

Zoo 

ITsro 

mm 

.  313 

I.  3r 

7.22 

lei.  3> 

t  Id 

ITO 

U  00 

1 

.3  21 

13  J 

7.  2  c 

II 1-3 

BTIO 

■59 

it  Id 

RBI 

wcmwKmwm 

I 

E 

1.31 

7  H 

IIS'.S 

HOG 

mm 

H3L 

.3)1 

nn 

7  J3 

U2..1 

Hr 

Hoc 

COMMENTS: 


END: 


Notes: _ 

Sequence  Numbers:  [££H _ ISTT _ ITT 6  Duplicates: _ 

Purge  Volume:  ^ gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  48Q8 


WELL  DEPTH:  j<j  Cf  q 


MEASUREMENT  POINT:  TOC  WATER  LEVEL: , 


METHOD  &  EQUIPMENT:  [_QW  f=low 


tubing  TYPE:  HDPE  (dedicated) 


SAMPLING  PERSONNEL:  gST  f  />}  h 

(Print  names  of  all  personnel)  f  /  'A.  «£>/""» 


TEMP 


Pump  Depth:  / 

(below  TOC)  f  3 


Pi/C 


SPEC. 

COND. 


mS/cm  mg/L 


/.22 


Jjf 


i\SJL 


l,n 


TURBIDITY 

"=  I  RATE 


NTU  ft  btoc  ml/min 


FIOW  COMMENTS: 
RATE 


7,23 


7  2? 


73V 


733 


n.i  ro-ir\  lp  Sfooo  re 


ro 


wpo 


£9,3  'C.%0  ro 


12c,,  o  to. If  fo 


>22.  v  /o,  gr  sz> 


/2Jd  //.  20  fp 


XXL 


H.oO  7£ 


1 

723 

/33.r 

>Uo 

7 r 

\,U 


7  23 

ivj ,r 

11 .2o 

TP 

7  ?o 

N&.Z. 

/2.  2c 

ir 

7./* 

iu.o 

n.io 

7J~ 

IBM 

WBEUBSBk 

7,/r 

)CS~.  0 

12.20 

7 r 

7.W 

U3.p 

12.3.0 

7 r 

END: 


Notes: 


Duplicates: 


Sequence  Numbers:  >ST [ _ uJ  2 _ JSZT3  Duplicates: _ 

Purge  Volume:  / r_  %  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


PROJECT:  48QQ 

SITE;  Hanscom 

WELL  DEPTH:  f^f 

SCREEN  LENGTH: . 

to .  0 

MEASUREMENT  POINT:  JQQ 

WATER  LEVEL:  3  ^ 

GROUNDWATER  SAMPLING  LOG 


anscom  wellid:  &  ^ 


tubing  TYPE:  HDPE  (dedicated) 


SAMPLING  PERSONNEL:  £ST 

(Print  names  of  all  oersonnel)  ’ 


TIME  TEMP. 


Pump  Depth: 

(below  TOC) 


TIME 


(units) 


SPEC. 

COND. 


mS/cm  mg/L 


n  » &t/£' 


P 


FIOW  COMMENTS: 
RATE 


IBBFfflBBlBEBli 


7.3? 


3^ 

L 

Mlo 

0, 

m 

m 

0 

z 

Il3f  bsi 


Hoo 


3  SO  I 'ft 


34  /.7/ 


l.n 


7.37 


7.2 


7. 


7.24 


7,?i? 


/Xo 


,?  r: cr  n.o 


s.lo  110 


\ooX  r,?r  /20 


(7 


/4c? 


,7 


<?§  ,r 


1-32-  7J? 


IZ  3f 


s' 


b.  3? 


130 f  10,81 


1.  23 

7 .0  0 

S9.1 

Q.iO 

IZ  6 

\.7-C 

minai 

CIO 

jlo 

i.iH 

1.00 

C&.D 

C/o 

Ho 

END: 


Notes: _ _ _ 

Sequence  Numbers:  '-Piff _ _ )_££0_  Duplicates: _ 

Purge  Volume:  *3>  O  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  single  well.doc 


GROUNDWATER  SAMPLING  LOG 


PROJECT:  4808 


|SITE;  Hanscom 


\H.oo 


WELL  DEPTH: 


MEASUREMENT  POINT:  JOC  WATER  LEVEL:  i-jjy  WEATHER  INFORMATION: 


METHOD  &  EQUIPMENT:  \_QVJ  pjQW 

TUBING  TYPE:  HDPE  (dedicated)  Ime.^ioc?1^  J[  0 


WELL  ID: 


WELL  DIAMETER:  2”  CASING  TYPE:  p\/Q 


s~s  °/r 


JTo 


SAMPLING  PERSONNEL:  £ST, 

fPnnt  names  of  all  personnel)  * 


TIME  TEMP.  SPEC. 

COND. 


C. 


'Aatp/./V 


FlOW  COMMENTS: 
RATE 


ft  btoc  |  ml/min 


Notes: 


Sequence  Numbers: _ f. 

Purae  Volume*  7 


Duplicates: 


Purge  Volume:  '  gals. 

Information  for  2  in.  Well:  Sched  40  =  617  ml/ft  (0.163  gal/ft),  Sched  80  =  565  ml/ft  (0.145  gal/ft) 


File:  SamplingLog  for  a  sing 


APPENDIX  F 


LABORATORY  ANALYTICAL  RESULTS 


02/18/00 


FinalDraft.doc 


SAMPLING  ROUND  1 

APRIL  -  MAY  1997 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 
B102 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 

Lab  Sample  ID:  1145 
Date  Analyzed:  28  May  97  04:21  PM 
Lab  Hie  ID:  FID00005.D 
Sample  Info:  B102 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  5 
Sequence  Number:  1 
Sequence  Name:  1RUN0528 

Dilution  Factor:  1 
ISTD  Amount:  20 


CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  u 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.9  J 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00005.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-B102 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1 148 
Date  Analyzed:  28  May  97  05:03  PM 
Lab  File  ID:  FID00006.D 
Sample  Info:  DPW-B102 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  6 
Sequence  Number:  1 
Sequence  Name:  1RUN0528 

Dilution  Factor:  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D-Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

7  J 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

13.2 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00006.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
RAP1-4S 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name: 

Matrix: 
Sample  Vol: 

NED  Environmental  Lab 

WATER 

10  ML 

GC 

Contract:  5518 

Operator:  MLG 

Analysis  Method:  70430F.MTH 

Instrument  Method:  70430F.MTH 

Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID: 

1014 

Vial  Number:  3 

Date  Analyzed:  06  May  97  07:57  PM 

Sequence  Number:  1 

Lab  File  ID: 

FID00003.D 

Sequence  Name:  1RUN0506 

Sample  Info:  RAP1-4S 

Dilution  Factor:  1 

ISTD  Amount:  19.75 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

0.9  J 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0430.XLX 


Report  Date:  6/24/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-RAP1-4S 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70430F.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70430F.MTH 


GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1017 

Vial  Number:  6 

Date  Analyzed:  06  May  97  09:45  PM 

Sequence  Number:  1 

Lab  file  ID:  FID00006.D 

Sequence  Name:  1RUN0506 

Sample  Info:  DPW-RAP1-4S 

Dilution  Factor:  1 

ISTD  Amount:  19.65 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

0.6  J 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.4  J 

108-88-3 

Toluene 

2  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

1.3  J 

Report  File:  RPT0430.XLX 


Report  Date:  6/24/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
RAP1-6S 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name: 

NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Analysis  Method:  70520F1.MTH 

Sample  Vol: 

10  ML 

Instrument  Method:  70515F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID: 

1140 

Vial  Number:  11 

Date  Analyzed:  21  May  97  02:07  AM 

Sequence  Number:  3 

Lab  File  ID: 

FID0001  l.D 

Sequence  Name:  1RUN0520 

Sample  Info:  RAP1-6S 

Dilution  Factor:  1 

ISTD  Amount:  50 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/D  -  Q 

75-01-4 

Vinyl  Chloride 

3.7  J 

156-60-5 

trans-1 ,2-Dichloroethene 

0.9  J 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

39.6 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

15 

108-88-3 

Toluene 

10  U 

106-46-7 

1 . 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00011.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-RAP1-6S 


Volatile  Organics  Analysis  Data  Sheet 

Contract:  5518 
Operator:  MLG 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 
GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1143 

Date  Analyzed:  28  May  97  03:40  PM 

Lab  File  ID:  FID00004.D 

Sample  Info:  DPW-RAP1-6S 

Vial  Number:  4 

Sequence  Number:  1 

Sequence  Name:  1RUN0528 

Dilution  Factor:  1 

ISTD  Amount:  20 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

3.4 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Report  File:  FID00004.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Somple  Number 

B101 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70430F.MTH 

Sample  Vol:  1 0  ML  Instrument  Method:  70430F.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number  10 
Sequence  Number:  1 
Sequence  Name:  1RUN0506 

Dilution  Factor:  1 
I  STD  Amount:  19.92 
CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L) 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.5  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.4  J 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

2.3  J 

95-47-6 

Xylene  (o) 

1.2  J 

Lab  Sample  ID:  1023 
Date  Analyzed:  07  May  97  00:06  AM 
Lab  File  ID:  FID00010.D 
Sample  Into:  B101 


Report  File:  RPT0430.XLX 


Report  Date:  6/24/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-B101 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 

Lab  Sample  ID:  1021 
Date  Analyzed:  06  May  97  1 1:31  PM 
Lab  File  ID:  FID00009.D 
Sample  Info:  DPW-B101 


Contract:  5618 
Operator:  MLG 
Analysis  Method:  70430F.MTH 
instrument  Method:  70430F.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  9 
Sequence  Number:  1 
Sequence  Name:  1RUN0506 


CAS  NO. 


COMPOUND 


Dilution  Factor:  1 
ISTD  Amount:  19.97 
CONCENTRATION 
(ug/D  *  Q 


75-01-4 

156-60-5 

540-59-0 

75-34-3 

156-59-2 

79-01-6 

108-88-3 

106-46-7 

95-47-6 


Vinyl  Chloride 

trans- 1 ,2-Dichloroethene 

1. 1-Dichloroethane 

cis-1 , 2-Dichloroethene 

Benzene 

Trichloroethene 

Toluene 

1 , 4-Dichlorobenzene 
Xylene  Co) 


18  U 
04  J 
2.5  U 
10  U 
5  U 
1.4  J 
1.4  J 
10  U 
10  U 


Report  File:  RPT0430.XLX 


/ 

/ 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
B105 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1098 
Date  Analyzed:  13  May  97  00:52  AM 
Lab  File  ID:  FID00010.D 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  10 
Sequence  Number:  1 
Sequence  Name:  1RUN0512 


Sample  Into:  B105 

Dilution  Factor:  1 
ISTD  Amount:  20 
CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

5.3  J 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

4.2 

108-88-3 

Toluene 

2.7  J 

106-46-7 

1 , 4-Dichlorobenzene 

12.3 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-B105 


Volatile  Organics  Analysis  Data  Sheet 

Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  11 
Sequence  Number:  1 
Sequence  Name:  1RUN0512 

Dilution  Factor  1 

_ I  STD  Amount:  20 _ 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.7  J 

540-59-0 

1 , 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

3.1  J 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

3.5 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

17.9 

95-47-6 

Xylene  (o) 

10  U 

Lab  Sample  ID:  1100 
Date  Analyzed:  13  May  97  01:28  AM 
Lab  File  ID:  FID00011.D 
Sample  Info:  DPW-B105 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 

B107 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70430F.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70430F.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  9 
Sequence  Number:  1 
Sequence  Name:  1RUN0505 

Dilution  Factor:  1 

_ ISTD  Amount:  19.62 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


Lab  Sample  ID:  1010 
Date  Analyzed:  06  May  97  03:22  PM 
Lab  File  ID:  FID00009.D 
Sample  Info:  B107 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.5  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.5  J 

108-88-3 

Toluene 

1.4  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  Co) 

1.2  J 

Report  File:  RPT0430.XLX 


Report  Date:  6/24/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-B107 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator  MLG 

Matrix:  WATER  Analysis  Method:  70430F.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70430F.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  7 
Sequence  Number:  1 
Sequence  Name:  1RUN0505 

Dilution  Factor  1 

_ ISTD  Amount:  19.76 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/l)  -  Q 


Lab  Sample  ID:  1007 
Date  Analyzed:  06  May  97  02:08  PM 
Lab  File  ID:  FID00007.D 
Sample  Info:  DPW-B107 


75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  0.5  J 

540-59-0  1, 1-Dichloroethane  2.5  U 

75-34-3  cis-1, 2-Dichloroethene  10  U 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  1.2  J 

108-88-3  Toluene  10  U 

1 06-46-7  1 , 4-Dichlorobenzene  1 .6  J 

95-47-6  Xylene  (o)  10  U 


Report  File:  RPT0430.XLX 


Report  Date:  6/24/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 

B109 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  7051 5F1  .MTH 

Sample  Vol:  10  ML  Instrument  Method:  7051 5F1. MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  9 
Sequence  Number  3 
Sequence  Name:  1RUN0516 

Dilution  Factor:  1 

_ I  STD  Amount:  50 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


Lab  Sample  ID:  1115 
Date  Analyzed:  17  May  97  00: 1 8  AM 
Lab  file  ID:  FID00009.D 
Sample  Info:  B109 


75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  0.7  J 

540-59-0  1, 1-Dichloroethane  2.5  U 

75-34-3  cis-1 , 2-Dichloroethene  10.7 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  28.2 

108-88-3  Toluene  10  U 

106-46-7  1,4-Dichlorobenzene  10  U 

95-47-6  Xylene  (o)  10  U 


Report  File:  RPT0516.XLX 


Report  Date:  6/25/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-B109 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1117 
Date  Analyzed:  17  May  97  00:55  AM 
Lab  File  ID:  FID00010.D 
Sample  Info:  DPW-B109 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70515F1.MTH 
Instrument  Method:  70515F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number.  10 
Sequence  Number.  3 
Sequence  Name:  1RUN0516 

Dilution  Factor:  1 


I  STD  Amount:  50 
CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

11.5 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

23.4 

108-88-3 

Toluene 

0.7  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0516.XLX 


Report  Date:  6/25/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
B130 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 


Matrix:  WATER  Analysis  Method:  70507F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1057 

Date  Analyzed:  09  May  97  08:52  PM 

Lab  File  ID:  FID00003.D 

Sample  Info:  B130 

Vial  Number:  3 

Sequence  Number:  1 

Sequence  Name:  1RUN0509 

Dilution  Factor:  1 

ISTD  Amount:  20 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

5.9 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

3.8  J 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-B130 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1051 
Date  Analyzed:  09  May  97  00:39  AM 
Lab  File  ID:  FID00011.D 
Sample  Info:  DPW-B130 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  1 1 
Sequence  Number:  1 
Sequence  Name:  1RUN0508 

Dilution  Factor:  1 


I  STD  Amount:  20 


CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

6.3 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

4.2  J 

95-47-6 

Xylene  Co) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 
B241(s) 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 

Lab  Sample  10:  1136 
Date  Analyzed:  21  May  97  00: 17  AM 
Lab  Rle  ID:  FID00008.D 
Sample  Info:  B241(s) 


CAS  NO. 


COMPOUND 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70520F1.MTH 
Instrument  Method:  7051 5F1  .MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  8 
Sequence  Number:  3 
Sequence  Name:  1RUN0520 

Dilution  Factor:  1 
I5TD  Amount:  50 


CONCENTRATION 
(ug/L)  -  Q 


75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  10  U 

540-59-0  1, 1-Dichloroethane  2.5  U 

75-34-3  cis-l,2-Dichloroethene  5.1  J 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  6.3 

108-88-3  Toluene  10  U 

106-46-7  1.4-Dichlorobenzene  10  U 

95-47-6  Xylene  (o)  10  U 


Report  File:  FID00008.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
PPW-B24KS) 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70520F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  7051 5F1  .MTH 


GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1138 

Date  Analyzed:  21  May  97  01:31  AM 

Lab  File  ID:  FID00010.D 

Sample  Info:  DPW-B241CS) 

Vial  Number:  10 
Sequence  Number:  3 

Sequence  Name:  1RUN0520 

Dilution  Factor:  1 

ISTD  Amount:  50 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1 . 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2.8 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00010.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 

RAP2-2S 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70507F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70507F1.MTH 

_ GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  4 
Sequence  Number:  1 
Sequence  Name:  1RUN0509 

Dilution  Factor  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L>  -  Q 


Lab  Sample  ID:.  1059 
Date  Analyzed:  09  May  97  09:27  PM 
Lab  File  ID:  FID00004.D 
Sample  Info:  RAP2-2S 


75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  10  U 

540-59-0  1 , 1  -Dichloroethane  2.5  U 

75-34-3  cis-1 , 2-Dichloroethene  10  U 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  4.3 

108-88-3  Toluene  10  U 

106-46-7  1 , 4-Dichlorobervzene  2.6  J 

95-47-6  Xylene  (o)  10  U 


Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70507F1  .MTH 

Sample  Voi:  10  ML  Instrument  Method:  70507F1. MTH 

_ GC  Column:  CAP _ ID:  0.54  mm 

Lab  Sample  ID:  1061  Vial  Number  7 

Date  Analyzed:  09  May  97  11:13  PM  Sequence  Number:  1 

Lab  File  ID:  FID00007.D  Sequence  Name:  1RUN0509 

Sample  Info:  DPW-RAP2-2S 

Dilution  Factor:  1 

_ I  STD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichioroethene 

1.9  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

357.5 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

210.3 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

20.8 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
RAP2-2T 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70507F1  .MTH 

Sample  Vol:  10  ML  Instrument  Method:  70507F1  .MTH 

_ _ _ GC  Column:  CAP _ ID:  0.54  mm 

Lab  Sample  ID:  1064  Vial  Number:  9 

Date  Analyzed:  10  May  97  00:23  AM  Sequence  Number:  1 

Lab  File  ID:  FID00009.D  Sequence  Name:  1RUN0509 

Sample  Info:  RAP2-2T 


Dilution  Factor:  1 
I  STD  Amount:  20 
CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L) 

75-01-4 

Vinyl  Chloride 

89.8 

156-60-5 

trans-1 ,2-Dichloroethene 

4  J 

540-59-0 

1, 1-Dichloroethane 

40.1 

75-34-3 

cis-1 , 2-Dichloroethene 

622.6 

156-59-2 

Benzene 

2.1  J 

79-01-6 

Trichloroethene 

208.1 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

16.7 

95-47-6 

Xylene  (o) 

2.3  J 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-RAP2-2T 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70507F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70507F1.MTH 

_ GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  11 
Sequence  Number  1 
Sequence  Name:  1RUN0509 

Dilution  Factor:  1 

_ I  STD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  <ug/L>  -  Q 


Lab  Sample  ID:  1072 
Date  Analyzed:  10  May  97  01 :34  AM 
Lab  File  ID:  FiDOOOll.D 
Sample  Info:  DPW-RAP2-2T 


75-01-4  Vinyl  Chloride  86.2 

156-60-5  trans-1 ,2-Dichloroethene  6.3  J 

540-59-0  1, 1-Dichloroethane  39.3 

75-34-3  cis-1 , 2-Dichloroethene  596 

156-59-2  Benzene  1.9  J 

79-01-6  Trichloroethene  190.7 

108-88-3  Toluene  10.6 

106-46-7  1,4-Dichlorobenzene  15.6 

95-47-6  Xylene  (o)  2.2  J 


Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

RAF2-3S 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Sample  Vol:  10  ML 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1031 

Vial  Number:  4 

Date  Analyzed:  08  May  97  08:36  PM 

Sequence  Number  1 

Lab  File  ID:  FID00004.D 

Sequence  Name:  1RUN0508 

Sample  Info:  RAP2-3S 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2.1  J 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 
DPW-RAP2-3S 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Voi:  10  ML 

Lab  Sample  ID:  1028 
Date  Analyzed:  08  May  97  08:01  PM 
Lab  File  ID:  FID00003.D 
Sample  Info:  DPW-RAP2-3S 


CAS  NO.  COMPOUND 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  3 
Sequence  Number:  1 
Sequence  Name:  1RUN0508 

Dilution  Factor.  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 
(ug/l)  -  Q 


75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  10  U 

540-59-0  1, 1-Dichloroethane  2.5  U 

75-34-3  cis-1 ,2-Dichloroethene  10  U 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  0.8  J 

108-88-3  Toluene  10  U 

106-46-7  1,4-Dichlorobenzene  10  U 

95-47-6  Xylene  Co)  10  U 


Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 

RAP2-4S 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70507F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number.  9 
Sequence  Number:  1 
Sequence  Name:  1RUN0508 

Dilution  Factor  1 

_ I STD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


Lab  Sample  ID:  1044 
Date  Analyzed:  08  May  97  11 :30  PM 
Lab  File  ID:  FID00009.D 
Sample  Info:  RAP2-4S 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

4.7 

108-88-3 

Toluene  ' 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

4.8  J 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-RAP2-4S 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator.  MLG 

Matrix:  WATER 

Analysis  Method:  70507F1.MTH 

Sample  Vol:  10  ML 

Instrument  Method:  70507F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1036 

Vial  Number  7 

Date  Analyzed:  08  May  97  10:20  PM 

Sequence  Number  1 

Lab  File  ID:  FID00007.D 

Sequence  Name:  1RUN0508 

Sample  Info:  DPW-RAP2-4S 

Dilution  Factor  1 

ISTD  Amount:  20 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D  *  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

9 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

4.3  J 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 
OW2-1 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 

Lab  Sample  ID:  1096 
Date  Analyzed:  12  May  97  11 :00  PM 
Lab  File  ID:  FID00007.D 
Sample  Info:  OW2-1 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  7 
Sequence  Number:  1 
Sequence  Name:  1RUN0512 

Dilution  Factor:  1 
ISTD  Amount:  20 


CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 

75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  0.3  J 

540-59-0  1 , 1  -Dichloroethane  2.5  U 

75-34-3  cis-1 , 2-Dichloroethene  9.2  J 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  5.1 

108-88-3  Toluene  10  U 

106-46-7  1,4-Dichlorobenzene  13.2 

95-47-6  Xylene  (o)  10  U 


Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-OW2-1 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 


Matrix:  WATER  Analysis  Method:  70507F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70507F1  .MTH 

GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1088 

Date  Analyzed:  12  May  97  09:45  PM 

Lab  File  ID:  FID00005.D 

Sample  Info:  DPW-OW2-1 

Vial  Number  5 

Sequence  Number:  1 

Sequence  Name:  1RUN0512 

Dilution  Factor  1 

ISTD  Amount:  20 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

1.1  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

21.4 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

7.6 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

22.5 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
OW2-4 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Sample  Vol:  10  ML 

Analysis  Method:  70520F1.MTH 
Instrument  Method:  70515F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1 126 

Vial  Number:  4 

Date  Analyzed:  20  May  97  09:51  PM 

Sequence  Number:  3 

Lab  File  ID:  FID00004.D 

Sequence  Name:  1RUN0520 

Sample  Info:  OW2-4 

Dilution  Factor:  1 

ISTD  Amount:  50 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

17.3 

156-59-2 

Benzene 

2.5  J 

79-01-6 

Trichloroethene 

3.6 

108-88-3 

Toluene 

1  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00004.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-OW2-4 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1119  1:1000 
Date  Analyzed:  17  May  97  01:33  AM 
Lab  File  ID:  FID00011.D 
Sample  Info:  DPW-OW2-4  1:1000 


CAS  NO.  COMPOUND 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70515F1.MTH 
Instrument  Method:  70515F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  1 1 
Sequence  Number:  3 
Sequence  Name:  1RUN0516 


Dilution  Factor:  1000 
I  STD  Amount:  50 
CONCENTRATION 
(ug/D  -  Q 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

768.4  D 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

227.1  D 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00011.X0R 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
OW2-6 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Voi:  10  ML 

Lab  Sample  ID:  1110 
Date  Analyzed:  14  May  97  01 :33  AM 
Lab  File  ID:  F1D00009.D 
Sample  Info:  OW2-6 


CAS  NO.  COMPOUND 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  9 
Sequence  Number:  1 
Sequence  Name:  1RUN0513 

Dilution  Factor:  1 

_ I  STD  Amount:  20 _ 

CONCENTRATION 

(ug/D-Q 


75-01-4 

Vinyl  Chloride 

40.1 

156-605 

trans-1 ,2-Dichloroethene 

12.5 

54059-0 

1, 1-Dichloroethane 

121.6 

75-34-3 

cis-1 , 2-Dichloroethene 

2009.6 

156-59-2 

Benzene 

31.6 

79-01-6 

Trichloroethene 

1944.2 

108-88-3 

Toluene 

2.3  J 

106-46-7 

1 , 4-Dichlorobenzene 

10.7 

95-47-6 

Xylene  (o) 

4.7  J 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 
DPW-OW2-6 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 

Lab  Sample  ID:  1 105 
Date  Analyzed:  14  May  97  00: 17  AM 
Lab  File  ID:  FID00007.D 
Sample  Info:  DPW-OW2-6 


CAS  NO.  COMPOUND 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

~  Vial  Number.  7 

Sequence  Number:  1 
Sequence  Name:  1RUN0513 

Dilution  Factor:  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 
(ug/L)  -  Q 


75-01-4  Vinyl  Chloride  101.7 

156-60-5  trans-1 ,2-Dichloroethene  19.1 

540-59-0  1, 1-Dichloroethane  98.4 

75-34-3  cis-1 , 2-Dichloroethene  2488.1 

156-59-2  Benzene  34.4 

79-01-6  Trichioroethene  1477.1 

108-88-3  Toluene  2.7  J 

106-46-7  1,4-Dichlorobenzene  10.8 

95-47-6  Xylene  Co)  6.8  J 


Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

OW2-6 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  7051 5F1  .MTH 

Sample  Vol:  10  ML  Instrument  Method:  70515F1  .MTH 

_ GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number.  4 
Sequence  Number  3 
Sequence  Name:  1RUN0516 

Dilution  Factor  100 

_ I  STD  Amount:  50 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/l)  -  Q 


Lab  Sample  ID:  1109  1:100 
Date  Analyzed:  16  May  97  09:08  PM 
Lab  File  ID:  FID00004.D 
Sample  Info:  OW2-6  RERUN  OF  VIAL  #1110 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

49.1  D 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

2445  D 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1838.4  D 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0516.XLX 


Report  Date:  6/25/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-OW2-6 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  705 1 5F1  .MTH 

Sample  Vol:  1 0  ML  Instrument  Method:  705 1 5F1  .MTH 

_  GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  3 
Sequence  Number  3 
Sequence  Name:  1RUN0516 

Dilution  Factor  100 
I  STD  Amount:  50 


Lab  Sample  ID:  1106  1:100 
Date  Analyzed:  16  May  97  08:29  PM 
Lab  File  ID:  FID00003.D 

Sample  Into:  DPW-OW2-6  RERUN  OF  SAMPLE  #1105 


CAS  NO.  COMPOUND 


CONCENTRATION 
(ug/L)  -  Q 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

4478.7  D 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1844.7  D 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0516.XLX 


Report  Date:  6/25/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 


Sample  Number 
OW2-7 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1113 
Date  Analyzed:  16  May  97  10:24  PM 
Lab  File  ID:  FID00006.D 
Sample  Info:  OW2-7 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70515F1.MTH 
Instrument  Method:  70515F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  6 
Sequence  Number:  3 
Sequence  Name:  1RUN0516 

Dilution  Factor:  1 
ISTD  Amount:  50  _ 


CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

21.7 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

188.8 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0516.XLX 


Report  Date:  6/25/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-OW2-7 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 


Matrix:  WATER  Analysis  Method:  7051 5F1  .MTH 

Sample  Vol:  1 0  ML  Instrument  Method:  705 1 5F1 .  MTH 

GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1111 

Date  Analyzed:  16  May  97  09:46  PM 

Lab  File  ID:  FID00005.D 

Sample  Info:  DPW-OW2-7 

Vial  Number:  5 

Sequence  Number:  3 

Sequence  Name:  1RUN0516 

Dilution  Factor:  1 

ISTD  Amount:  50 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.6  J 

54059-0 

1 , 1  -Dichioroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

5.3  J 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

25.4 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0516.XLX 


Report  Date:  6/25/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 
RFW-11 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1082 
Date  Analyzed:  12  May  97  09:07  PM 
Lab  File  ID:  FID00004.D 
Sample  Info:  RFW-1 1 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 
GC  Column:  CAP  ID:  0.54  mm 


Vial  Number:  4 
Sequence  Number:  1 
Sequence  Name:  1RUN0512 

Dilution  Factor:  1 
I  STD  Amount:  20 


CONCENTRATION 
(ug/D  -  Q 


CAS  NO, 

COMPOUND 

<ug/D 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans- 1 ,2-Dichloroethene 

1.4  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

6.2  J 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

30.1 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

20.2 

95-47-6 

Xylene  Co) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-RFW-11 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 


Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1078 
Date  Analyzed:  12  May  97  08:29  PM 
Lab  File  ID:  FID00003.D 
Sample  Info:  DPW-RFW-1 1 


Operator:  MLG 

Analysis  Method:  70507F1.MTH 
Instrument  Method:  70507F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Numben  3 
Sequence  Number:  1 
Sequence  Name:  1 RUN05 1 2 

Dilution  Factor  1 
I  STD  Amount:  20 


CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.5  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

42.2 

156-59-2 

Benzene 

2.1  J 

79-01-6 

Trichloroethene 

173.7 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

4.6  J 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0507.XLX 


Report  Date:  6/23/97 


Applied  Research  Associates,  Inc. 

New  England  Division 

(802)  763-8348 

Volatile  Organics  Analysis  Data  Sheet 


Sample  Number 

B37 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70604F1  .MTH 

Sample  Vol:  10  ML  Instrument  Method:  70604F1.MTH 

GC  Column:  CAP _  ID:  0.54  mm 

Vial  Number:  10 
Sequence  Number  1 
Sequence  Name:  1RUN0606 

Dilution  Factor  1 

_ I  STD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


Lab  Sample  ID:  1285 
Date  Analyzed:  06  Jun  97  06:26  PM 
Lab  File  ID:  FID00010.D 
Sample  Info:  B37 


75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1 , 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-B37 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 


Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1281 
Date  Analyzed:  06  Jun  97  04:21  PM 
Lab  File  ID:  FID00007.D 
Sample  Info:  DPW-B37 


Operator:  MLG 

Analysis  Method:  70604F1.MTH 
Instrument  Method:  70604F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  7 
Sequence  Number:  1 
Sequence  Name:  1RUN0606 

Dilution  Factor:  1 


ISTD  Amount:  20 
CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/U 

75-01-4 

Vinyi  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

1.8  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

1.1  J 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

2.9  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Somple  Number 
B39 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  JCB 

Matrix:  WATER 

Analysis  Method:  70522F1.MTH 

Sample  Vol:  10  ML 

Instrument  Method:  70522F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1180 

Vial  Number  6 

Date  Analyzed:  30  May  97  09:34  PM 

Sequence  Number  1 

Lab  File  ID:  FID00006.D 

Sequence  Name:  1RUN0530 

Sample  Info:  B39 

Dilution  Factor  1 

ISTD  Amount:  20 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D  -  Q 

75-01-4 

Vinyl  Chloride 

17.1  J 

156-60-5 

trans-1 ,2-Dichloroethene 

1.6  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichioroethene 

8.2  J 

156-59-2 

Benzene 

6.9 

79-01-6 

Trichloroethene 

18.2 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

34 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00006.XLR 


Report  Dote:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-B39 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  JCB 

Matrix:  WATER 

Sample  Vol:  10  ML 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1 178 

Vial  Number:  5 

Date  Analyzed:  30  May  97  08:55  PM 

Sequence  Number:  1 

Lab  File  ID:  FID00005.D 

Sequence  Name:  1RUN0530 

Sample  Info:  DPW-B39 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans- 1 ,2-Dichloroethene 

3.8  J 

540-59-0 

1, 1-Dichioroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2  J 

108-88-3 

Toluene 

1.6  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00005.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
pH  New  England  Division 
^  (802)763-8348 


Sample  Number 

B40 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  JCB 

Matrix:  WATER  Analysis  Method:  70522F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  8 
Sequence  Number:  1 
Sequence  Name:  1RUN0530 

Dilution  Factor  1 

I  STD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


Lab  Sample  ID:  1 189 
Date  Analyzed:  30  May  97  10:51  PM 
Lab  File  ID:  FID00008.D 
Sample  Info:  B40 


75-01-4  Vinyl  Chloride  18  U 

156-60-5  trans-1 ,2-Dichloroethene  2.1  J 

540-59-0  1. 1-Dichloroethane  2.5  U 

75-34-3  cis-1 , 2-Dichloroethene  10  U 

156-59-2  Benzene  5  U 

79-01-6  Trichloroethene  1.3  J 

108-88-3  Toluene  10  U 

106-46-7  1,4-Dichlorobenzene  10  U 

95-47-6  Xylene  (o)  10  U 


Report  File:  FID00008.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-B40 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vd:  10  ML 

Lab  Sample  ID:  1193 
Date  Analyzed:  31  May  97  00:45  AM 
Lab  File  ID:  FID00011.D 
Sample  Info:  DPW-B40 


Contract:  5518 
Operator:  JCB 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  11 
Sequence  Number:  1 
Sequence  Name:  1RUN0530 

Dilution  Factor:  1 
I  STD  Amount:  20 _ 


CAS  NO. 

COMPOUND 

CONCENTRATION 

<ug/L)-Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1 , 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichioroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.2  J 

108-88-3 

Toluene 

2.2  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  u 

95-47-6 

Xylene  (o) 

10  u 

Report  File:  FID0001  l.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
B41 


L 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1172 
Date  Analyzed:  30  May  97  07:37  PM 
Lab  File  ID:  FID00003.D 

Sample  Info:  B41 


CAS  NO.  COMPOUND 


Contract:  5518 
Operator:  JCB 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  3 
Sequence  Number:  1 
Sequence  Name:  1RUN0530 


Dilution  Factor:  1 
ISTD  Amount:  20 
CONCENTRATION 
(ug/D  -  Q 


75-01-4  Vinyl  Chloride 

1 56-60-5  trans- 1 ,2-Dichloroethene 
540-59-0  1. 1-Dichloroethane 

75-34-3  cis-1 , 2-Dichloroethene 

156-59-2  Benzene 

79-01-6  Trichloroethene 

108-88-3  Toluene 

1 06-46-7  1 , 4-Dichlorobenzene 

95-47-6  Xylene  (o) 


18  U 
10  U 
2.5  U 
10  U 
5  U 
1.2  J 
10  U 
10  U 
10  U 


Report  File:  FID00003.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Somple  Number 

DPW-B41 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  JCB 

Matrix:  WATER 

Analysis  Method:  70522F1.MTH 

Sample  Voi:  10  ML 

Instrument  Method:  70522F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1176 

Vial  Number:  4 

Date  Analyzed:  30  May  97  08:16  PM 

Sequence  Number:  1 

Lab  File  ID:  FID00004.D 

Sequence  Name:  1RUN0530 

Sample  Info:  DPW-B41 

Dilution  Factor:  1 

ISTD  Amount:  20 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/D  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.8  J 

540-59-0 

1 , 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.8  J 

108-88-3 

Toluene 

4.8  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00004.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

B42 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Sample  Vol:  10  ML 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70529F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1 162 

Vial  Number:  7 

Date  Analyzed:  30  May  97  00: 14  AM 

Sequence  Number:  3 

Lab  File  ID:  FID00007.D 

Sequence  Name:  1RUN0529 

Sample  Info:  B42 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

1.9  J 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00007.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-B42 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1 167 
Date  Analyzed:  30  May  97  00:53  AM 
lab  File  ID:  FID00008.D 
Sample  Info:  DPW-B42 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70529F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  8 
Sequence  Number:  3 
Sequence  Name:  1RUN0529 

Dilution  Factor:  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

0.7  J 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2  J 

108-88-3 

Toluene 

10  U 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00008.XLR 


Report  Date:  6/18/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

MWZ-05 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Sample  Vol:  10  ML 

Analysis  Method:  70604F1.MTH 
instrument  Method:  70604F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1266 

Vial  Number  7 

Date  Analyzed:  06  Jun  97  00:40  AM 

Sequence  Number:  1 

Lab  File  ID:  FID00007.D 

Sample  Info:  MWZ-05 

Sequence  Name:  1RUN0605 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

1.4  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-MWZ-05 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  70604F1  .MTH 

Sample  Vol:  10  ML  Instrument  Method:  70604F1.MTH 


GC  Column:  CAP  ID:  0.54  mm 


Lab  Sample  ID:  1264 

Vial  Number:  6 

Date  Analyzed:  06  Jun  97  00:01  AM 

Sequence  Number:  1 

Lab  File  ID:  FID00006.D 

Sequence  Name:  1RUN0605 

Sample  Info:  DPW-MWZ-05 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

54059-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

2  J 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

1.6  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  Co) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
pH  New  England  Division 
IS  (802)763-8348 


Sample  Number 

MWZ-06 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MIG 

Matrix:  WATER  Analysis  Method:  70522F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70522F1  .MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  7 
Sequence  Number:  1 
Sequence  Name:  1RUN0603 

Dilution  Factor:  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 

CAS  NO.  COMPOUND  (ug/L)  -  Q 


Lab  Sample  ID:  1203 
Date  Analyzed:  03  Jun  97  08:49  PM 
Lab  File  ID:  FID00007.D 
Sample  Info:  MWZ-06 


75-01-4  Vinyl  Chloride  10.7  J 

156-60-5  trans-1 ,2-Dichloroethene  4.7  J 

540-59-0  1, 1-Dichloroethane  3.5 

75-34-3  cis-1 . 2-Dichloroethene  1.9  J 

156-59-2  Benzene  194.2 

79-01-6  Trichloroethene  2  J 

108-88-3  Toluene  10  U 

106-46-7  1,4-Dichlorobenzene  4.1  J 

95-47-6  Xylene  (o)  3.3  J 


Report  File:  FID00007.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-MWZ-06 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 


Matrix:  WATER  Analysis  Method:  70522F1.MTH 

Sample  Vol:  10  ML  Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 


Lab  Sample  ID:  1201 

Date  Analyzed:  03  Jun  97  08:09  PM 

Lab  File  ID:  F1D00006.D 

Sample  Info:  DPW-MWZ-06 

Vial  Number:  6 

Sequence  Number  1 

Sequence  Name:  1RUN0603 

Dilution  Factor  1 

ISTD  Amount:  20 

CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

8.6  J 

156-60-5 

trans-1 ,2-Dichloroethene 

5.9  J 

540-590 

1(  1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

5.6  J 

156-59-2 

Benzene 

786.4 

79-01-6 

Trichloroethene 

2.5 

108-88-3 

Toluene 

49.4 

106-46-7 

1 , 4-Dichlorobenzene 

9.1  J 

95-47-6 

Xylene  (o) 

2.8  J 

Report  File:  FID00006.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
MWZ-07 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1199 
Date  Analyzed:  03  Jun  97  07:28  PM 
Lab  File  ID:  FID00005.D 
Sample  Info:  MWZ-07 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70522F1.MTH 
Instrument  Method:  70522F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  5 
Sequence  Number:  1 
Sequence  Name:  1RUN0603 

Dilution  Factor:  1 


ISTD  Amount:  20 
CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

5.8  J 

156-60-5 

trans-1  ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

7.2  J 

156-59-2 

Benzene 

22.4 

79-01-6 

Trichloroethene 

11.9 

108-88-3 

Toluene 

2.1  J 

106-46-7 

1 , 4-Dichlorobenzene 

7.2  J 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00005.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-MWZ-07. 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Analysis  Method:  70522F1.MTH 

Sample  Vol:  10  ML 

Instrument  Method:  70522F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1 195 

Vial  Number:  3 

Date  Analyzed:  03  Jun  97  06:05  PM 

Sequence  Number:  1 

Lab  file  ID:  FID00003.D 

Sequence  Name:  1RUN0603 

Sample  Info:  DPW-MWZ-07.  Reran  this  sample  since  it  was  run  in 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-0  M 

Vinyl  Chloride 

4.3  J 

156-60-5 

trans-1 ,2-Dichloroethene 

2.6  J 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

166.9 

79-01-6 

Trichloroethene 

1.5  J 

108-88-3 

Toluene 

26.1 

106-46-7 

1 , 4-Dichlorobenzene 

1.6  J 

95-47-6 

Xylene  (o) 

2.9  J 

Report  File:  FID00003.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
MWZ-11 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix:  WATER 

Analysis  Method:  70604F1  .MTH 

Sample  Vol:  10  ML 

Instrument  Method:  70604F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1260 

Vial  Number:  4 

Date  Analyzed:  05Jun97  10:41  PM 

Sequence  Number.  1 

Lab  File  ID:  FID00004.D 

Sequence  Name:  1RUN0605 

Sample  Info:  MWZ-1 1 

Dilution  Factor.  1 

ISTD  Amount:  20 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

3.2  J 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

60.2 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

40.4 

106-46-7 

1 , 4-Dichlorobenzene 

89.6 

95-47-6 

Xylene  (o) 

15.3 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 

DPW-MWZ-11 


L 


Volatile  Organics  Analysis  Data  Sheet 

Contract:  5518 
Operator:  MLG 

Analysis  Method:  70604F1.MTH 
Instrument  Method:  70604F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  3 
Sequence  Number:  1 
Sequence  Name:  1RUN0605 

Dilution  Factor:  1 

_ ISTD  Amount:  20 _ 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-605 

trans-1 ,2-Dichloroethene 

10  U 

54059-0 

1 , 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

4.6  J 

156-59-2 

Benzene 

131.6 

79-01-6 

Trichloroethene 

0.7  J 

108-88-3 

Toluene 

30 

106-46-7 

1 , 4-Dichlorobenzene 

5.6  J 

95-47-6 

Xylene  Co) 

4.4  J 

Lab  Sample  ID:  1258 
Date  Analyzed:  05  Jun  97  10:01  PM 
Lab  File  ID:  FID00003.D 
Sample  Info:  DPW-MWZ-1 1 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
MWZ-12 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1254 
Date  Analyzed:  05  Jun  97  01 :41  AM 
Lab  File  ID:  FID00010.D 
Sample  Info:  MWZ-12 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70604F1.MTH 
Instrument  Method:  70604F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Numben  10 
Sequence  Numben  7 
Sequence  Name:  1RUN0604 

Dilution  Facton  1 


ISTD  Amount:  20 


CAS  NO. 

COMPOUND 

CONCENTRATION 
(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

114.2 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

8.8  J 

106-46-7 

1 , 4-Dichlorobenzene 

9.4  J 

95-47-6 

Xylene  (o) 

14.1 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Somple  Number 
DPW-MWZ-12 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name: 

NED  Environmental  Lab 

Contract:  5518 

Operator:  MLG 

Matrix: 

WATER 

Analysis  Method:  70522F1.MTH 

Sample  Vol: 

10  ML 

Instrument  Method:  70522F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID: 

1207 

Vial  Number:  9 

Date  Analyzed:  03  Jun  97  10:07  PM 

Sequence  Number:  1 

Lab  File  ID:  FID00009.D 

Sample  Info:  DPW-MWZ-12 

Sequence  Name:  1RUN0603 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

3.2  J 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

83.5 

79-01-6 

Trichloroethene 

3.4 

108-88-3 

Toluene 

2.4  J 

106-46-7 

1 , 4-Dichlorobenzene 

5.7  J 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  FID00009.XLR 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
MWZ-17 


Applied  Research  Associates,  Inc. 
New  England  Division 
( 802)  763-8348 


Sample  Number 
DPW-MWZ-17 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab  Contract:  5518 

Operator:  MLG 

Matrix:  WATER  Analysis  Method:  7061  OF!  .MTU 

Sample  Vol:  10  ML  Instalment  Method:  70604F1.MTH 


GC  Column:  CAP  _ ID:  0.54  mm 


Lab  Sample  ID:  1287 

Vial  Number:  3 

Date  Analyzed:  10  Jun  97  06:00  PM 

Sequence  Number:  1 

Lab  File  ID:  FID00003.D 

Sequence  Name:  1RUN0610 

Sample  Info:  DPW-MWZ-17 

Dilution  Factor:  1 

ISTD  Amount:  20 

CONCENTRATION 

CAS  NO. 

COMPOUND 

(ug/L)  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1, 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

10.6 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

8.7  J 

106-46-7 

1 , 4-Dichlorobenzene 

24.9 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
OW-2 


Volatile  Organics  Analysis  Data  Sheet 

Lab  Name:  NED  Environmental  Lab 

Contract:  5518 

Operator  MLG 

Matrix:  WATER 

Analysis  Method:  70604F1.MTH 

Sample  Vol:  10  ML 

Instrument  Method:  70604F1.MTH 

GC  Column:  CAP  ID:  0.54  mm 

Lab  Sample  ID:  1277 

Vial  Number  5 

Date  Analyzed:  06  Jun  97  02:59  PM 

Sequence  Number  1 

Lab  File  ID:  FID00005.D 

Sequence  Name:  1RUN0606 

Sample  Info:  OW-2 

Dilution  Factor  1 

ISTD  Amount:  20 

CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/D  -  Q 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1. 1-Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

0.9  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


Applied  Research  Associates,  Inc. 
New  England  Division 
(802)  763-8348 


Sample  Number 
DPW-OW-2 


Volatile  Organics  Analysis  Data  Sheet 


Lab  Name:  NED  Environmental  Lab 

Matrix:  WATER 
Sample  Vol:  10  ML 


Lab  Sample  ID:  1273 
Date  Analyzed:  06  Jun  97  01:59  AM 
Lab  File  ID:  FID00009.D 
Sample  Info:  DPW-OW-2 


Contract:  5518 
Operator:  MLG 

Analysis  Method:  70604F1.MTH 
Instrument  Method:  70604F1.MTH 

GC  Column:  CAP _ ID:  0.54  mm 

Vial  Number:  9 
Sequence  Number  1 
Sequence  Name:  1RUN0605 

Dilution  Factor  1 
ISTD  Amount:  20 


CONCENTRATION 


CAS  NO. 

COMPOUND 

(ug/L) 

75-01-4 

Vinyl  Chloride 

18  U 

156-60-5 

trans-1 ,2-Dichloroethene 

10  U 

540-59-0 

1 , 1  -Dichloroethane 

2.5  U 

75-34-3 

cis-1 , 2-Dichloroethene 

10  U 

156-59-2 

Benzene 

5  U 

79-01-6 

Trichloroethene 

2.5  U 

108-88-3 

Toluene 

0.7  J 

106-46-7 

1 , 4-Dichlorobenzene 

10  U 

95-47-6 

Xylene  (o) 

10  U 

Report  File:  RPT0604.XLX 


Report  Date:  6/19/97 


SAMPLING  ROUND  2 
MARCH  1999 


Severn  Trent  Laboratories 

55  South  Park  Drive 
Colchester  VT  05446 

Tel:  (802)  655-1203 
Fax:  (802)  655-1248 


Committed  To  Your  Success 


Analytical  Report 


Applied  Research  Associates 
RR  Box  120A 
Waterman  Road 
So.  Royalton,  VT  05068 

Attention  :  Chris  Bianchi 


Date 

ETR  Number 
Project  No. 
No .  Samples 
Arrived 


Page 


04/08/99 

73039 

99000 

13 

03/31/99 


Standard  analyses  were  performed  in  accordance  with  Methods  for  Analysis  of  Water  and  Wastes,  EPA-600/4/79-020, 
Test  Methods  for  Evaluating  Solid  Waste,  SW-846,  or  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 

All  results  are  in  mg/l  unless  otherwise  noted. 

Lab  No./  Sample  Description/ 

Method  No.  Parameter  Result 


381424  DPW  B241-S: 03/26/99  @0955(Water) 

5030_8260B  Analysis,  VOA  Low  Water 

381425  MW-241S: 03/26/99  @1120(Water) 

503 0_8260B  Analysis,  VOA  Low  Water 

381426  MW2-06 :03/26/99  @1405 (Water) 

5030_8260B  Analysis,  VOA  Low  Water 

381427  MW2-06DUP: 03/26/99  @1405 (Water) 

5030_8260B  Analysis,  VOA  Low  Water 

381428  DPW  MW2-06: 03/26/99  @1535(Water) 

5030_8260B  Analysis,  VOA  Low  Water 

' 381429  DPW  MW2-06DUP: 03/26/99  @1535 (Water) 

5030_8260B  Analysis,  VOA  Low  Water 

381430  032699 -EB :03/26/99  @1620(Water) 

5030_8260B  Analysis,  VOA  Low  Water 

381431  032699-TB: 03/26/99  (Water) 

5030  8260B  Analysis,  VOA  Low  Water 


Comments /Notes 


C  =  Procedure/analysis  completed 
<  Cont.  Next  Page  > 


Committed  To  Your  Success 


Severn  Trent  Laboratories 

55  South  Park  Drive 
Colchester  VT  05446 

Tel:  (802)  655-1203 
Fax:  (802)  655-1248 


Analytical  Report 


Applied  Research  Associates 
RR  Box  12 OA 
Waterman  Road 
So.  Royalton,  VT  05068 

Attention  :  Chris  Bianchi 


Date 

ETR  Number 
Project  No. 
No.  Samples 
Arrived 


04/08/99 

73039 

99000 

13 

03/31/99 


Page  2 


Standard  analyses  were  performed  in  accordance  with  Methods  for  Analysis  of  Water  and  Wastes,  EPA*600/4/79*020, 
Test  Methods  for  Evaluating  Solid  Waste,  SW-846,  or  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 

All  results  are  in  mg/l  unless  otherwise  noted. 


Lab  No./  Sample  Description/ 

Method  No.  Parameter  Result 


381432  DPW  MWZ-07: 03/29/99  @1115 (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

381433  MWZ-07 :03/29/99  @1310(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

381434  DPW  MWZ-11: 03/29/99  @1525 (Water) 

503 0_8260B  Analysis,  VOA  Low  Water  C 

381435  MWZ-11 :03/29/99  @1635(Water) 

503 0_8260B  Analysis,  VOA  Low  Water  C 

381436  032999-EB: 03/29/99  @1700(Water) 

5030  8260B  Analysis,  VOA  Low  Water  C 


Comments /Notes 

C  =  Procedure/analysis  completed 

<  Last  Page  >  Submitted  By  : 


STL  VT 


a  part  of 


Severn  Trent  Services  Inc 


Committed  To  Your  Success 


The  following  Qualifiers  may  be  used  when  reporting  any  Organic  parameters  analyzed  by 
Gas  Chromatography/mass  Spectometry  (GCMS).  Any  additional  qualifiers  used  in  the 
reports  will  be  described  in  the  case  narrative.  These  flags  are  based  on  the  EPA  Contract 
Laboratory  Program  statement  of  work. 


GC/MS  Qualifiers 

A-  The  reported  Tentatively  Identified  Compound  (TIC)  is  a  suspected 

Aldol-condensation  product. 

B-  The  reported  analyte  was  detected  in  the  associated  method  blank  as  well 

as  the  sample. 

D  -  This  flag  identifies  all  compounds  identified  in  an  analysis  at  a  secondary 

dilution  factor.  This  flag  alerts  data  users  that  any  discrepancies  between 
the  concentrations  reported  for  the  dilutions  may  be  due  to  dilution  of  the 
sample  or  extract.  It  additionally  indicates  that  spike  recoveries  may  have 
been  diluted  below  quantifiable  levels. 

E-  Compound  quantitation  is  above  the  instrument’s  calibration  range  for  this 

analysis. 

J  -  Indicates  an  estimated  value. 

U-  Indicates  compound  was  analyzed  for  but  not  detected  above  the  reporting 

limit. 

X,Y,Z  -  Laboratory  defined  flags.  These  flags  must  be  fully  described,  and  such 
description  attached  to  the  Sample  Data  Summary  Package  and  the  case 
Narrative.  Begin  by  using  “X”  and  go  on  to  “Y”  as  necessary.  These  flags 
may  also  be  used  to  combine  several  flags,  as  needed. 


SEVERN  TRENT  LABORATORIES  -VT 


DC.00I6B.030998 


a  part  of 

St’V'TH  y< 


Output  of  Disk  Deliverables 


Thu  Apr  15  14:32:12  EDT  1999 

VOA  Disk  Deliverables  on  Directory:  /opt/tp/envision/results/73039.diskBOB_8260B. 

V  N  99-04 -02_13_42_NMYICVLCS. 20 
V_N_9 9-04-0 5_0  9JL3_NMYALCS .  2  0 

V  N  9 9-04-0 5_1 0_3  8_VBLKH2 . 2  0 
V_N_9 9 - 04 - 0 5_1 8_2  6_DPWB2 4 1 - S . 2  0 
V_N_9  9-04-0 5_1 8_5  5_MW - 2 4 1 S . 2  0 
V_N_9 9-04-0 5_i  9_2  5_0 32699-EB.20 

V  N  9 9-04-0 5_1 9_54_03 2  6 99 -TB .  2 0 
V_N_9 9-04-0 5_2 1_1 9_NMYBLCS .20 
V_N_9  9-04-0 5_2 2_0  5_VBLKH6 . 20 

V  N  9 9-04-0  6_°  0_44_MW2 -06.20 
V_N_9 9-04-0 6_0 1_1 3_MW2 - 06DUP . 2  0 

V  N  99-04-06_01_44_DPWMW2-06 .20 
VJ0 9 - 04  -  0  6_0  2_13_DPWMW2  -  0  6DUP .  2  0 
V_N_99 - 04 - °6_°2_43_MWZ- 07 . 2  0 
V_N_99-04-06_03_13_DPWMWZ-ll .20 

V  N_9 9-04-0  6_0  3_4  3_MWZ  -11.20 
V_N_9  9-04-0  6_0  4_12_DPWMWZ  -07.20 
y_N_99-04 - 0  6_0  9_3 9_NMYCLCS . 2  0 

V  N_9 9-04-0 6_1 0_4 9_VBLKH7 .20 
V_N_9 9-04-0 6_13_0  9_DPWMWZ  -  0  7  RE .  2  0 

BNA  Disk  Deliverables  on  Directory:  /opt/tp/envision/results/73039.diskBOB_8260B. 


Output  Disk  File:  //opt/tp/envision/results/73039.diskB0B_8260B/73039.V0A 


Done. 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


APPRES  SAMPLE  NO. 


DPW  B241-S 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO.  COMPOUND 


SAS  No.  :  SDG  No . :  73039 

Lab  Sample  ID:  381424 

Lab  File  ID:  N381424V 

Date  Received:  03/31/99 

Date  Analyzed:  04/05/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume :  _ (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


76-01-4 - Vinyl  Chloride 

1.0 

u 

1  66-60-6 - trans  -1.2  -Dichloroethene 

1.0 

u 

7q_74-i - 1  r  l-Dichloroethane 

1.0 

u 

1  c;fi_c;Q_2 - cis-1  r  2-Dichloroethene 

1.0 

u 

71-43-2 - Benzene 

1.0 

u 

79-01-6 - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

1.0 

u 

96-47-6 - Xvlene  (o) 

1.0 

u 

1 06-46-7 - 1 . 4 -Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


MW-241S 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO.  COMPOUND 


Contract:  99000  | _ | - 

SAS  No.:  SDG  No.:  73039 

Lab  Sanple  ID:  381425 

Lab  File  ID:  N381425V 

Date  Received:  03/31/99 

Date  Analyzed:  04/05/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

1 55-60-5 - trans  -1,2  -Dichloroethene 

1.0 

U 

75-14-3 - 1,1-Di  chloroe  thane 

1.0 

U 

•jq6_c;q_2 - cis-1.2  -Dichloroethene 

1.6 

71-43-2 - Benzene 

1.0 

U 

70-01  -5 - Trichloroethene 

2.8 

1 08-88-3 - Toluene 

1.0 

u 

05-47-6 - Xvlene  (o) 

1.0 

u 

1 06-46-7 - 1 . 4 -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


MW2-06 


Lab  Code :  INCHVT 

Case  No. :  99000 

SAS  No.  :  SDG  No.  :  73039 

Matrix:  (soil/water) 

WATER 

Lab  Sample  ID:  381426 

Sarrple  wt/vol: 

5.000  (g/mL)  ML 

Lab  File  ID:  N3 8 1426V 

Level :  (low/med) 

LOW 

Date  Received:  03/31/99 

%  Moisture:  not  dec. 

GC  Column:  DB-624 

ID:  0.53  (mm) 

Date  Analyzed:  04/06/99 

Dilution  Factor:  1.0 

Soil  Extract  Volume: 

(uL) 

Soil  Aliquot  Volume:  _ 

CAS  NO. 

COMPOUND 

CONCENTRATION  UNITS : 

(ug/L  or  ug/Kg)  UG/L  Q 

75-01-4 - Vinyl  Chloride 

1.0 

u 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

u 

75-34-3 - 1 . 1-Dichloroe  thane 

1.0 

u 

156-59-2 - cis- 1,2 -Dichloroethene 

1.0 

u 

71-43-2 - Benzene 

1.1 

79-01-6 - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

1.0 

u 

95-47-6 - Xylene  (o) 

1.0 

u 

106-46-7 - 1,4  -Di  chlorobenzene 

1.0 

u 

(uL) 


FORM  I  VQA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


APPRES  SAMPLE  NO. 


MW2-06DUP 


Lab  Code:  INCHVT  Case  No. :  99000 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO.  COMPOUND 


SAS  No.  :  SDG  No. :  73039 

Lab  Sample  ID:  381427 
Lab  File  ID:  N381427V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ _ (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


76-01-4 - Vinyl  Chloride  .  . 

1.0 

U 

1  - trans-1 , 2  -Dichloroethene 

1.0 

U 

76-34-3 - 1 , 1-Dichloroe  thane 

1.0 

U 

1  qfi_c;q_9 - cis-1 . 2 -Dichloroethene 

1.0 

u 

71-43-2 - Benzene 

1.0 

79-01-6 - Trichloroethene 

1.0 

U 

iofi-88-3 - Toluene 

0.27 

J 

95-47-6 - Xvlene  (o) 

1.0 

u 

1 06-46-7 - 1.4 -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 


DPW  MW2-06 


SDG  No. :  73039 


Matrix:  (soil/water)  WATER 

Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Lab  Sanple  ID:  381428 
Lab  File  ID:  N3 8 1428V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume :  _ _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


© 

76-01  -4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans-1 , 2-Dichloroethene 

1.0 

U 

7  c; -74-1 - 1 , 1-Dichloroe  thane 

1.0 

U 

1 66-69-2 - cis-1 1 2  -Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.5 

79_m  -6 - Trichloroethene 

1.0 

U 

1 08-88-3 - Toluene 

0.29 

J 

96-47-6 - Xvlene  (0) 

1.0 

U 

infi-46-7 - 1.4  -Di  chlorobenzene 

1.0 

U 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name :  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No. :  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract :  99000 


DPW  MW2-06DUP 


SASNo.:  SDG  No .  :  73039 

Lab  Sample  ID:  381429 
Lab  File  ID:  N381429V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2 -Dichloroethene 

1.0 

U 

75-34-3 - 1,1 -Dichloroe  thane 

1.0 

U 

156-59-2 - cis-1, 2 -Dichloroethene 

1.0 

u 

71-43-2 - Benzene 

1.5 

79-Oi-s - Trichloroethene 

1.0 

U 

108-88-3 - Toluene 

0.32 

J 

95-47-6 - Xylene  (o) 

1.0 

u 

106-46-7 - 1,4  -Di  chlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000 
SAS  No.  : 


032699-EB 


SDG  No. :  73039 


Lab  Sample  ID:  381430 
Lab  File  ID:  N3 81430V 

Date  Received:  03/31/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 - 1,1 -Dichloroe  thane 

1.0 

u 

156-59-2 - cis- 1,2 -Dichloroethene 

1.0 

u 

71-43-2 - Benzene 

1.0 

u 

79-01-6 - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

1.0 

u 

95-47-6 - Xylene  (o) 

1.0 

u 

106-46-7 - 1 , 4 -Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


032699-TB 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.  :  99000 
Matrix:  (soil/water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 


Contract:  99000  | _ 

SAS  No.  :  SDG  No.  :  73039 

Lab  Sanple  ID:  381431 
Lab  File  ID:  N381431V 

Date  Received:  03/31/99 
Date  Analyzed:  04/05/99 


GC  Column:  DB-624  ID:  0.53  (mm) 
Soil  Extract  Volume: _ (uL) 


Dilution  Factor:  1.0 
Soil  Aliquot  Volume: 


CAS  NO. 


CONCENTRATION  UNITS: 

COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Dichloroe  t  hene 

1.0 

u 

7S-74-7 - 1 , 1 -Dichloroe  thane 

1.0 

u 

156-59-2 - cis-1,2  -Dichloroet  hene 

1.0 

u 

71-47-2 - Benzene 

1.0 

u 

7Q_m  - Trichloroethene 

1.0 

u 

i  ns-RR-7 - Toluene  .  . 

0.77 

J 

95-47-6 - Xylene  (o) 

1.0 

u 

inc_AC_7 - 1  f  4  -Dichlorobenzene 

1.0 

u 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


DPW  MWZ-07 


Lab  Code:  INCHVT  Case  No. :  99000 
Matrix:  (soil/water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


SASNo.:  SDG  No.  :  73039 

Lab  Sample  ID:  381432 
Lab  File  ID:  N381432V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume :  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

0.73 

J 

156-60-5 - trans-1 , 2  -Dichloroethene 

1.0 

u 

75-34-3 - 1 , 1-Dichloroe  thane 

1.0 

u 

156-59-2 - cis-1 , 2 -Dichloroethene 

1.3 

71-43-2 - Benzene 

1.8 

79-01-6 - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

4.2 

95-47-6 - Xylene  (o) 

1.0 

u 

106-46-7 - 1,4-  Dichlorobenzene 

1.0 

u 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


DPW  MWZ-07RE 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume : _ (uL) 


SAS  No.  :  SDG  No. :  73039 

Lab  Sairple  ID:  381432R1 
Lab  File  ID:  N381432I2V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume :  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7q-m-4 - Vinyl  Chloride 

0.69 

J  - 

1  - trans-1 , 2-Dichloroethene 

1.0 

U 

7q_74-? - 1  f  1  -Dichloroe  thane 

1.0 

U 

1  - cis-1, 2-Dichloroethene 

1.3 

71-43-2 - Benzene 

1.7 

79-01-6 - Tr  ichloroethene 

1.0 

U 

108-88-3 - Toluene 

3.7 

95-47-6 - Xvlene  (o) 

0.27 

J 

1 06-46-7 - 1. 4 -Dichlorobenzene 

1.0 

U 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


APPRES  SAMPLE  NO. 


MWZ-07 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Satrple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO.  COMPOUND 


SAS  No.  :  SDG  No. :  73039 

Lab  Sairple  ID:  381433 
Lab  File  ID:  N381433V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.8 

1 5  6  -  6  o  -  5 - -  trans  -1.2  -Dichloroethene 

1.0 

U 

75-34-3 - 1. 1-Dichloroe  thane 

1.0 

u 

1 56-59-2 - cis- 1.2 -Dichloroethene 

3.2 

71-43  -2 - Benzene 

0.22 

J 

79-01-6 - Tr  ichloroe  thene 

1.6 

108-88-3 - Toluene 

1.0 

u 

95-47-6 - Xvlene  (o) 

1.0 

u 

1 06-46-7 - 1 . 4 -Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume : _ (uL) 


DPW  MWZ-11 


SDG  No. :  73039 
Lab  Sample  ID:  381434 
Lab  File  ID:  N381434V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7^-01  -4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

U 

78-84-8 - 1,1-Dichloroe  thane 

1.0 

U 

- cis- 1,2  -Dichloroethene 

0.38 

J 

i  i_48-? - Benzene 

0.54 

J 

*7Q_m  -8 - Trichloroethene 

0.53 

J 

inft-88-3 - Toluene 

1.0 

U 

qq_47-fi - Xvlene  (o) 

1.0 

U 

i  nc-Afi-7 - 1.4 -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


APPRES  SAMPLE  NO. 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


MWZ-11 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil /water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


SAS  No. :  SDG  No. :  73039 

Lab  Sanple  ID:  381435 
Lab  File  ID:  N381435V 

Date  Received:  03/31/99 
Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7q.n1  -4 - Vinyl  Chloride 

1.0 

u 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

u 

76-74-7 - 1, 1-Dichloroethane 

1.0 

u 

1  - cis-1 , 2  -Dichloroethene 

1.0 

u 

71  -45-7 - Benzene 

1.0 

u 

7 <5-01-6 - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

1.0 

u 

qq_47-6 - Xvlene  (0) 

1.0 

u 

1  n6-46-7 - 1 . 4 -Dichlorobenzene 

1.0 

u 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture :  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


NMY  ICVLCS 


Contract:  99000 


SAS  No.  :  SDG  No.  :  73039 

Lab  Sanple  ID:  NMY  ICVLCS 


Lab  File  ID:  NMY010QV 


Date  Received:  _ 

Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-71-8 - Diehl  orodif  luoromethane 

12 

74-87-3 - Chlorome  thane 

11 

75-01-4 - Vinyl  Chloride 

11 

74-83-9 - Bromome  thane 

10 

75-00-3 - Chloroethane 

12 

75-69-4 - Trichlorof  luoromethane 

10 

107-02-8 - Acrolein 

49 

76-13-1 - Freon  TF 

10 

75-35-4 - 1,1  -Dichloroethene 

10 

67-64-1 - Acetone 

51 

74-88-4 - Methyl  Iodide 

11 

75-15-0 - Carbon  Disulfide 

10 

107-05-1 - Allyl  Chloride 

10 

75-09-2 - Methylene  Chloride 

9.8 

107-13-1 - Acrylonitrile 

11 

156-60-5 - trans  -1,2  -Dichloroethene 

10 

540-59-0 - 1,2 -Dichloroethene  ( total ) _ 

21 

1634-04-4 - Methyl -t -Butyl  Ether 

11 

75-34-3 - 1,1-Dichloroe  thane 

11 

108-05-4 - Vinyl  Acetate 

11 

126-99-8 - Chloroprene 

10 

156-59-2 - cis-1,2  -Dichloroethene 

11 

78-93-3 - 2  -Butanone 

56 

107-12-0 - Propionitrile 

46 

126-98-7 - Methacrylonitrile 

13 

74-97-5 - Bromochlorome  thane 

11 

109-99-9 - Te  t  rahydrof uran 

150 

67-66-3 - Chloroform 

10 

71-55-6 - 1,1,1-Tri  chloroethane 

10 

56-23-5 - Carbon  Tetrachloride 

11 

78-83-1 - Isobutyl  Alcohol 

600 

71-43-2 - Benzene 

10 

107-06-2 - 1, 2 -Di  chloroethane 

11 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000 


NMY  ICVLCS 


SAS  No.:  SDG  No.:  73039 

Lab  Sample  ID:  NMY  ICVLCS 
Lab  File  ID:  NMY010QV 

Date  Received:  _ 

Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


79-01-6 - Trichloroethene 

11 

7R-87-5 - 1,2-Di  chloropropane 

11 

80-62-6 - Methyl  Methacrylate 

10 

74-95-3 - Dibromome  thane 

10 

123-91-1 - 1, 4-Dioxane 

580 

75-27-4 - Bromodichlorome  thane 

11 

110-75-8 - 2-Chloroethyl  Vinyl  Ether 

12 

10061-01-5 - cis-1 , 3-Dichloropropene 

10 

108-10-1 - 4-Methyl-2-pentanone 

55 

108-88-3 - Toluene 

10 

. 

10061-02-6 - trans- 1 . 3  -Dichloropropene 

10 

97-63-2 - Ethvl  Methacrylate 

11 

79-00-5 - 1,1.2  -Trichloroethane 

10 

127-18-4 - Tetrachloroethene 

9.2 

591-78-6 - 2  -Hexanone 

55 

124-48-1 - Dibromochlorome  thane 

11 

106-93-4 - 1,2  -Dibromoe  thane 

11 

108-90-7 - Chlorobenzene 

11 

630-20-6 - 1, 1, 1, 2 -Tetrachloroe  thane _ 

11 

100-41-4 - Ethylbenzene 

10 

1330-20-7 - Xylene  (total) 

33 

100-42-5 - Styrene 

11 

75-25-2 - Bromoform 

11 

98-82-8 - 1 sopropylbenzene 

10 

1476-11-5 - cis-1 ,4-Dichloro-2-butene _ 

10 

79-34-5 - 1 , 1/2,2  -Tetrachloroe  thane__ 

11 

95-47-6 - Xylene  (o) 

11 

96-18-4 - 1,2,3  -Trichloropropane 

11 

110-57-6 - trans-1, 4  -Dichloro-2-butene_ 

11 

541-73-1 - 1,3  -Dichlorobenzene 

10 

106-46-7 - 1,4  -  Diehl  orobenzene 

11 

95-50-1 - 1,2-Dichlorobenzene 

10 

96-12-8 - 1,2  -Dibromo  -  3  -  Chi  or  opropane_ 

10 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SASNo.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


NMY  ICVLCS 


SDG  No. :  73039 
T.ah  Sample  ID:  NMY  ICVLCS 
Lab  File  ID:  NMY010QV 

Date  Received:  _ 

Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


i'->n_Qo_n - 1  ,2.4 -Trichlorobenzene 

10 

g7_gg_7 - Hexachlorobutadiene 

10 

q-]_2o-3 - Naphthalene 

10 

cQf|_pQ_7 - 2 . 2-Dichloropropane 

10 

- 1 .  l -Diehl  oropropene 

9.9 

I  49-or-q - 1 . 3  -Dichloropropane 

10 

1  oR-Rfi-i - Bromobenzene 

10 

i  - n-Propvlbenzene 

11 

qc:_aq-r- - 2 -Chlorotoluene  ...  . 

11 

1  ha-a^-4 - 4 -Chlorotoluene 

10 

ing_f7_p - 1  , 3, 5-Trimethylbenzene 

10 

Qfi-nc-c - 1  ert  -Butylbenzene 

11 

Q5_cg_« - 1 , 2 . 4  -Trimethvlbenzene 

10 

nc-Qa-ft - sec-Butvlbenzene 

10 

QQ-fi7-fi - 4  -IsooroDvl  toluene 

10 

i  nA-«vi  -ft - n-Butvlbenzene 

10 

g7-fii-fi - 1,2.3  -Tri  chlorobenzene 

9.4 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/iriL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


NMYA  LCS 


SDG  No. :  73039 
Lab  Sample  ID:  NMYA  LCS 
Lab  File  ID:  NMY010AQV 

Date  Received:  _ 

Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume :  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7^-01  -4 - Vinyl  Chloride 

11 

i  cfr_f:n-c; - trans-1, 2 -Dichloroethene 

9.8 

7cj_'54_-? - 1 ,  l-Dichloroe thane 

11 

156-59-2 - ris-l ,  2 -Dichloroethene 

10 

*71  -47-9 - Benzene 

10 

tq-oi  -6 - Tr  ichloroethene 

10 

TOfi-fiS-3 - Toluene 

10 

qo-47-6 - Xvlene  (o) 

10 

ino-46-7 - 1. 4 -Di  chlorobenzene 

11 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume : _ (uL) 


NMYB  LCS 


SDG  No. :  73039 
Lab  Sanple  ID:  NMYB  LCS 
Lab  File  ID:  NMY010BQV 

Date  Received:  _ 

Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


(uL) 


7^-01  -4 - Vinyl  Chloride 

11 

-|c - trans-1 , 2  -Dichloroethene 

10 

7q_^4-^ - 1 , 1  -  Diehl  oroe  thane 

11 

1  q^-Rq-9 - cis-1 , 2 -Dichloroethene 

11 

71-43-2 - Benzene 

9.9 

7Q-ni  -fi - Trichloroethene 

11 

i  na-8a-3 - Toluene 

10 

95-47-6 - Xvlene  (o) 

11 

i  ns-46-7 - 1 . 4 -Di  chlorobenzene 

10 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


CLIENT  SAMPLE  NO. 


NMYC  LCS 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO.  COMPOUND 


SAS  No.:  SDG  No.  :  73039 

Lab  Sanple  ID:  NMYC  LCS 
Lab  File  ID:  NMY010CQV 

Date  Received:  _ 

Date  Analyzed:  04/06/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


7q_m  -4 - Vinyl  Chloride 

11 

1  - trans-1 , 2-Dichloroethene 

9.8 

- 1,1  -Dichloroe  thane 

10 

1  - cis-1 , 2  -Dichloroethene 

10 

71-43-2 - Benzene 

10 

7P-m  -fi - Trichloroethene 

10 

i  oft-sa-3 - Toluene 

9.7 

qc;_47-fi - Xvlene  (o) 

9.9 

i  ns-4fi-7 - 1.4-Dichlorobenzene 

10 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


VBLKH2 


SDG  No. :  73039 
Lab  Sample  ID:  VBLKH2 
Lab  File  ID:  NMYB001AV 

Date  Received:  _ 

Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume :  _ 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


(uL) 


7=;  -m  -4 - Vinyl  Chloride 

1.0 

u 

1  c^_Gn-5 - trans-1, 2-Dichloroethene 

1.0 

U 

7  ^ - 14 - 3 - 1.1  -Diehl  oroethane 

1.0 

u 

1  - cis-1  r  2-Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

7Q-m  - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

1.0 

u 

q^-47-S - Xvlene  (o) 

1.0 

u 

t  nfi-46-7 - 1.4-Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


VBLKH6 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO .  COMPOUND 


Contract:  99000  | _ 

SAS  No.  :  SDG  No.  :  73039 

Lab  Sample  ID :  VBLKH6 
Lab  File  ID:  NMYB001BV 

Date  Received:  _ 

Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


7^-ni-4 - Vinyl  Chloride 

1.0 

U 

1^6-60-5 - trans  -1,2  -Dichloroethene 

1.0 

U 

7c'-34-3 - 1 , 1-Dichloroe  thane 

1.0 

U 

1  qs-Rq-7 - cis-1 , 2 -Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

7Q-ni  - Trichloroethene 

1.0 

U 

108-88-3 - Toluene 

1.0 

U 

qs-47-6 - Xvlene  (o) 

1.0 

U 

i  nfi-46-7 - 1 . 4 -Di  chlorobenzene 

1.0 

U 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume _ (uL) 


VBLKH7 


SDG  No. :  73039 
Lab  Sample  ID:  VBLKH7 
Lab  File  ID:  NMYB001CV 

Date  Received:  _ 

Date  Analyzed:  04/06/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7^  -01  -4 - Vinyl  Chloride 

1.0 

u 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

u 

7  e;  _  9  4  -  ■} - 1,1  -Diehl  oroe  thane 

1.0 

u 

- cis-1.2  -Dichloroethene 

1.0 

u 

71-43-2 - Benzene 

1.0 

u 

TQ-m  - Trichloroethene 

1.0 

u 

i  oft-88-3--- - Toluene 

1.0 

u 

qq_47-fi - Xvlene  (o) 

1.0 

u 

i  ns-46-7 - 1 . 4 -Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  2 

WATER  VOLATILE  SYSTEM  MONITORING  COMPOUND  RECOVERY 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.  :  99000  SAS  No. : 


SDG  No. : 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 


CLIENT 

SMC1 

SMC2 

SMC3 

OTHER 

TOT 

SAMPLE  NO. 

(TOL)# 

(DCE)# 

(BFB)# 

(DCB)# 

OUT 

=  ==== 

NMY  ICVLCS 

106 

98 

100 

102 

0 

NMYA  LCS 

104 

100 

104 

102 

0 

VBLKH2 

108 

104 

108 

102 

0 

DPW  B241-S 

108 

100 

106  I 

108 

0 

MW-241S 

102 

104 

104 

100 

0 

032699-EB 

106 

104 

112 

110 

0 

032699-TB 

108 

110 

110 

108 

0 

NMYB  LCS 

106 

100 

106 

104 

0 

VBLKH6 

110  | 

104 

108 

106 

0 

MW2-06 

104 

114 

116 

106 

0 

MW2-06DUP 

106 

104 

116 

106 

0 

DPW  MW2-06 

92 

100 

108 

102 

0 

DPW  MW2-06DU 

94 

96 

104 

104 

0 

MWZ-07 

106 

98 

104 

10  6 

0 

DPW  MWZ-11 

102 

96 

106 

108 

0 

MWZ-11 

108 

96 

120 

114 

0 

DPW  MWZ-07 

120* 

96 

106 

104 

1 

NMYC  LCS 

100 

100 

104 

98 

0 

VBLKH7 

104 

98 

108 

106 

0 

DPW  MWZ-07RE 

118* 

104 

106 

104 

1 

SMC1  (TOL) 
SMC2  (DCE) 
SMC3  (BFB) 
OTHER (DCB) 


QC  LIMITS 

=  Toluene-d8  (88-110) 
=  l,2-Dichloroethane-d4  (72-141) 
=  Bromofluorobenzene  (72-122) 
=  1, 2-Dichlorobenzene-d4  (69-124) 


#  Column  to  be  used  to  flag  recovery  values 

*  Values  outside  of  contract  required  QC  limits 
D  System  Monitoring  Compound  diluted  out 


73039 
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FORM  II  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix  Spike  -  Sample  No. :  NMY  ICVLCS 


SDG  No. :  73039 


SPIKE 

SAMPLE 

LCS 

LCS 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Xylene  (m,  p) 

20 

21 

105 

Dichlorodifluorome  thane 

10 

12 

120* 

Chloromethane 

10 

11 

110 

Vinyl  Chloride 

10 

11 

110 

Bromome thane 

10 

10 

100 

Chi  oroe  thane 

10 

12 

120* 

Trichlorofluoromethane 

10 

10 

100 

Acrolein 

50 

49 

98 

Freon  TF 

10 

10 

100 

1 , 1-Dichloroethene 

10 

10 

100 

Acetone 

50 

51 

102 

Methyl  Iodide 

10 

11 

110 

Carbon  Disulfide 

10 

10 

100 

Allyl  Chloride 

10 

10 

100 

Methylene  Chloride 

10 

9.8 

98 

Acrylonitrile 

10 

11 

110 

trans  -1,2  -Dichloroethen 

10 

10 

100 

1 , 2  -Dichloroethene  (tot 

20 

21 

105 

Methyl -t -Butyl  Ether 

10 

11 

110 

1 , 1 -Diehl  oroethane 

10 

11 

110 

Vinyl  Acetate 

10 

11 

110 

Chloroprene 

10 

10 

100 

cis- 1 , 2  -Dichloroethene 

10 

11 

110 

2 -Butanone 

50 

56 

112 

Propionitrile 

100 

46 

46* 

Methacrylonitrile 

10 

13 

130 

Bromochloromethane 

10 

11 

110* 

Tetrahydrofuran 

140 

T  T-N  _ 1 _ 

150 

107 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 


*  Values  outside  of  QC  limits 


COMMENTS: 


QC. 

LIMITS 

REC. 

78-116 

78-116 

68-118 

78-118 

72- 118 
65-113 
67-111 
60-140 
60-140 
75-113 
60-140 
60-140 
60-140 
60-140 
80-110 
60-140 
77-109 
60-140 
60-140 
81-111 
60-140 
60-140 
81-121 
60-140 
60-140 
60-140 

73- 107 
60-140 
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FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No.:  73039 

Matrix  Spike  -  Sample  No. :  NMY  ICVLCS 


COMPOUND 

SPIKE 

ADDED 

(ug/L) 

SAMPLE 

CONCENTRATION 

(ug/L) 

LCS 

CONCENTRATION 

(ug/L) 

LCS 

% 

REC  # 

QC. 

LIMITS 

REC. 

Chloroform 

10 

10 

100 

74-106 

1,1, 1-Trichloroethane 

10 

10 

100 

74-122 

Carbon  Tetrachloride 

10 

11 

110* 

62-106 

Isobutyl  Alcohol 

Benzene 

500 

10 

600 

10 

120 

100 

60-140 

78-116 

1 , 2 -Dichloroethane 

10 

11 

110 

80-110 

Trichloroethene 

10 

11 

110* 

70-109 

1 , 2  -Dichloropropane 

10 

11 

110 

79-115 

Methyl  Methacrylate 

10 

10 

100 

60-140 

Dibromomethane 

10 

10 

100 

83-117 

1,4-Dioxane 

500 

580 

116 

60-140 

Bromodichloromethane 

10 

11 

110 

78-112 

2-Chloroethyl  Vinyl  Eth 

10 

12 

120 

60-140 

cis-1 , 3 -Diehl oropropene 

10 

10 

100 

60-140 

4  -Methyl  -  2  -pent  anone 

50 

55 

110 

60-140 

Toluene 

10 

10 

100 

78-126 

trans -1,3 -Dichloroprope 

10 

10 

100 

60-140 

Ethyl  Methacrylate 

10 

11 

110 

60-140 

1,1,2 -Trichloroethane 

10 

10 

100 

81-126 

Tetrachloroethene 

10 

9.2 

92 

71-107 

2-Hexanone 

50 

55 

110 

60-140 

Dibromochlorome  thane 

10 

11 

110 

72-112 

1 , 2 -Dibromoe thane 

10 

11 

110 

90-114 

Chlorobenzene 

10 

11 

110 

81-115 

1 , 1 , 1 , 2 -Tetrachloroetha 

10 

11 

110* 

72-108 

Ethylbenzene 

10 

10 

100 

74-124 

Xylene  (total) 

30 

33 

110 

60-140 

Styrene 

10 

11 

110 

80-124 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 

*  Values  outside  of  QC  limits 


COMMENTS: 
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FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No.:  73039 

Matrix  Spike  -  Sample  No. :  NMY  ICVLCS 


SPIKE 

SAMPLE 

LCS 

LCS 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

Bromoform 

10 

11 

110 

Isopropylbenzene 

10 

10 

100 

cis-l,4-Dichloro-2-bute 

10 

10 

100 

1 , 1 , 2 , 2 -Tetrachloroetha 

10 

11 

110* 

Xylene  (o) 

10 

11 

110 

1,2,3 -Trichloropropane 

10 

11 

110 

trans- 1 , 4 -Dichloro-2 -bu 

10 

11 

110 

1 , 3 -Di chlorobenzene 

10 

10 

100 

1 , 4 -Dichlorobenzene 

10 

11 

110 

1 , 2 -Dichlorobenzene 

10 

10 

100 

1 , 2 -Dibromo- 3 -Chloropro 

10 

10 

100 

1,2, 4 -Trichlorobenzene 

10 

10 

100 

Hexachlorobutadiene 

10 

10 

100 

Naphthalene 

10 

10 

100 

1  Art 

2 , 2 -Dichloropropane 

10 

10 

100 

1, 1-Dichloropropene 

10 

9.9 

99 

1 , 3  -Dichloropropane 

10 

10 

100 

Bromobenzene 

10 

10 

100 

n-  Propylbenzene 

10 

11 

110 

2 -Chlorotoluene 

10 

11 

110* 

4 - Chlorotoluene 

10 

10 

100 

1,3,5 -Trimethylbenzene 

10 

10 

100 

t ert -Butylbenzene 

10 

11 

110 

1,2,4 -Trimethylbenzene 

10 

10 

100 

sec -Butylbenzene 

10 

10 

100 

4-1 sopropyl toluene 

10 

10 

100 

n- Butylbenzene 

10 

10 

100 

1,2,3 -Tri chlorobenzene 

10 

9.4 

94 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 


*  Values  outside  of  QC  limits 


COMMENTS: 


QC. 

LIMITS 

REC. 

82-120 

78- 124 
60-140 
74-108 
81-125 
81-137 
60-140 

79- 119 

83- 123 

76- 110 
33-132 
81-135 

80- 120 

78- 130 
42-130 

72- 124 

79- 113 

84- 116 
83-117 

73- 107 

74- 124 
72-112 

80- 124 

75- 123 

77- 123 
79-119 
77-123 

81- 137 
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FORM  III  VOA 


•FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No.:  73039 

Matrix  Spike  -  Sample  No. :  NMYA  LCS 


SPIKE 

SAMPLE 

LCS 

LCS 

QC. 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

LIMITS 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

REC. 

Xylene  (o) 

10 

10 

100 

81-125 

Vinyl  Chloride 

10 

11 

110 

78-118 

t rans -1,2 -Dichloroethen 

10 

9.8 

98 

77-109 

1 , 1-Dichloroethane 

10 

11 

110 

81-111 

cis - 1 , 2 -Dichloroethene 

10 

10 

100 

81-121 

Benzene 

10 

10 

100 

78-116 

Trichloroethene 

10 

10 

100 

70-109 

Toluene 

10 

10 

100 

78-126 

1 , 4 -Dichlorobenzene 

10 

11 

110 

83-123 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 

*  Values  outside  of  QC  limits 

RPD:  0  out  of  0  outside  limits 

Spike  Recovery:  0  out  of  9  outside  limits 


COMMENTS: 


FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No.:  73039 

Matrix  Spike  -  Sample  No. :  NMYB  LCS 


SPIKE 

SAMPLE 

LCS 

LCS 

QC. 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

LIMITS 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

REC. 

Xylene  (o) 

10 

■■■■■■ 

11 

81-125 

Vinyl  Chloride 

10 

11 

78-118 

t rans -1,2 -Dichloroethen 

10 

10 

77-109 

1, 1-Dichloroethane 

10 

11 

110 

81-111 

cis - 1 , 2 -Diehl oroethene 

10 

11 

110 

81-121 

Benzene 

10 

9.9 

99 

78-116 

Trichloroethene 

10 

■  ■ 

11 

110* 

70-109 

Toluene 

10 

■  I 

10 

100 

78-126 

1 , 4 -Dichlorobenzene 

10 

HIHI 

10 

100 

83-123 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 

*  Values  outside  of  QC  limits 

RPD:  0  out  of  0  outside  limits 

Spike  Recovery:  1  out  of  9  outside  limits 


COMMENTS: 


FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No.:  73039 

Matrix  Spike  -  Sample  No. :  NMYC  LCS 


SPIKE 

SAMPLE  • 

LCS 

LCS 

QC. 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

LIMITS 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

REC. 

=  =r====:=================  = 

Xylene  (o) 

10 

9.9 

m 

81-125 

Vinyl  Chloride 

10 

11 

■  i 

78-118 

trans -1,2 -Dichloroethen 

10 

9.8 

98 

77-109 

1, 1-Dichloroe thane 

10 

10 

100 

81-111 

cis - 1 , 2 -Dichloroethene 

10 

10 

100 

81-121 

Benzene 

10 

10 

100 

78-116 

Trichloroethene 

10 

10 

100 

70-109 

Toluene 

10 

9.7 

97 

78-126 

1 , 4  -Dichlorobenzene 

10 

10 

100 

83-123 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 

*  Values  outside  of  QC  limits 

RPD:  0  out  of  0  outside  limits 

Spike  Recovery:  0  out  of  9  outside  limits 


COMMENTS: 


FORM  III  VOA 


CLIENT  SAMPLE  NO. 


FORM  4 


VOLATILE  METHOD  BLANK  SUMMARY 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract: 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 

Lab  File  ID:  NMYB001AV 

Date  Analyzed:  04/05/99 

GC  Column:  DB-624  ID:  0.53  (mm) 


99000 


VBLKH2 


SDG  No.  :  73039 
Lab  Sample  ID:  VBLKH2 
Time  Analyzed:  1038 
Heated  Purge:  (Y/N)  N 


Instrument  ID:  N 


THIS  METHOD  BLANK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS  and  MSD: 


01 

02 

03 

04 

05 

06 

SAMPLE  NO. 

NMYA  LCS 

DPW  B241-S 
MW-241S 
032699-EB 
032699-TB 

LAB 

SAMPLE  ID 

NMYA  LCS 

381424 

381425 

381430 

381431 

LAB 

FILE  ID 

NMY010AQV 

N381424V 

N3  8 1425V 
N381430V 
N381431V 

TIME 

ANALYZED 

0913 

1826 

1855 

1925 

1954 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

COMMENTS: 
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FORM  IV  VOA 


CLIENT  SAMPLE  NO. 


FORM  4 

VOLATILE  METHOD  BLANK  SUMMARY 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract: 

Lab  Code:  INCHVT  Case  No.  :  99000  SAS  No.  : 

Lab  File  ID:  NMYB001BV 

Date  Analyzed:  04/05/99 

GC  Column:  DB-624  ID:  0.53  (mm) 


99000 


VBLKH6 


SDG  No. :  73039 
Lab  Sample  ID:  VBLKH6 
Time  Analyzed:  2205 
Heated  Purge:  (Y/N)  N 


Instrument  ID:  N 


THIS  METHOD  BLANK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS  and  MSD: 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

SAMPLE  NO. 

NMYB  LCS 

MW2-06 

MW2-06DUP 

DPW  MW2-06 
DPW  MW2-06DU 
MWZ-07 

DPW  MWZ-11 
MWZ-11 

DPW  MWZ-07 

LAB 

SAMPLE  ID 

NMYB  LCS 

381426 

381427 

381428 

381429 

381433 

381434 

381435 

381432 

LAB 

FILE  ID 

NMY010BQV 

N381426V 

N3  81427V 
N381428V 

N3  81429V 
N381433V 

N3  81434V 
N381435V 
N381432V 

TIME 

ANALYZED 

2119 

0044 

0113 

0144 

0213 

0243 

0313 

0343 

0412 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

COMMENTS: 
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FORM  IV  VOA 


CLIENT  SAMPLE  NO. 


FORM  4 

VOLATILE  METHOD  BLANK  SUMMARY 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract: 

Lab  Code:  INCHVT  Case  No. :  99000  SAS  No.  : 

Lab  File  ID:  NMYB001CV 

Date  Analyzed:  04/06/99 

GC  Column:  DB-624  ID:  0.53  (mm) 


99000 


VBLKH7 


SDG  No. :  73039 
Lab  Sample  ID:  VBLKH7 
Time  Analyzed:  1049 
Heated  Purge:  (Y/N)  N 


Instrument  ID:  N 


THIS  METHOD  BLANK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS  and  MSD: 


01 

02 

03 

SAMPLE  NO. 

LAB 

SAMPLE  ID 

NMYC  LCS 
381432R1 

LAB 

FILE  ID 

TIME 

ANALYZED 

NMYC  LCS 

DPW  MWZ-07RE 

NMY010CQV 

N381432I2V 

0939 

1309 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

COMMENTS: 
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FORM  IV  VOA 


Severn  Trent  Laboratories 

55  South  Park  Drive 
Colchester  VT  05446 


Committed  To  Your  Success 


Tel:  (802)  655-1203 
Fax:  (802)  655-1248 


Analytical  Report 


Applied  Research  Associates 
RR  BOX  120A 
Waterman  Road 
So.  Royalton,  VT  05068 

Attention  :  Chris  Bianchi 


Date  :  04/07/99 

ETR  Number  :  72980 
Project  No. :  99000 
No.  Samples:  18 
Arrived  :  03/26/99 


Page  1 


Standard  analyses  were  performed  in  accordance  with  Methods  for  Analysis  of  Water  and  Wastes,  EPA-600/4/79-020, 
Test  Methods  for  Evaluating  Solid  Waste,  SW-846,  or  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 


All  results  are  in  mg/l  unless  otherwise  noted. 

Lab  No./  Sample  Description/ 

Method  No.  Parameter  Result 


x  380940  DPW-RAP2-2T: 03/23/99  @1120 (Water) 

503 0_8260B  Analysis,  VOA  Low  Water  C 

380941  RAP2-2T: 03/23/99  @1355 (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

x  380942  RAP2-4S : 03/23/99  @1600(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

'x  380943  DPW-RAP2-4S: 03/23/99  @1715(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

"  380944  DPW-RAP2-2S: 03/24/99  @0910 (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

"  380945  RAP2-2S : 03/24/99  @1130 (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

-  380946  RAP1-6S: 03/24/99  @1310(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

380947  DPW-RAP1-6S:  03/24/99  @1430(Water) 

5030  8260B  Analysis,  VOA  Low  Water  C 


Comments/Notes 


a  part  of 


C  =  Procedure /ana lysis  completed 
<  Cont.  Next  Page  > 


Severn  Trent  Services  Inc 


Severn  Trent  Laboratories 
55  South  Park  Drive 
Colchester  VT  05446 

Tel:  (802)  655-1203 
Fax:  (802)  655-1248 


Committed  To  Your  Success 


Analytical  Report 


Applied  Research  Associates 
RR  Box  120A 
Waterman  Road 
So.  Royalton,  VT  05068 

Attention  :  Chris  Bianchi 


Date  :  04/07/99 

ETR  Number  :  72980 
Project  No.:  99000 
No.  Samples:  18 
Arrived  :  03/26/99 


Page  2 


Standard  analyses  were  performed  in  accordance  with  Methods  for  Analysis  of  Water  and  Wastes,  EPA*600/4/79-020, 
Test  Methods  for  Evaluating  Solid  Waste,  SW-846,  or  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 

All  results  are  in  mg/l  unless  otherwise  noted. 


Lab  No./  Sample  Description/ 

Method  No.  Parameter  Result 


""  380948  032399-EB: 03/23/99  @1740(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

^  380949  03 2 4 99 -EB: 03/24/99  @1500(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

'■'380950  032599-TB:  03/17/99  (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

-s  380951  DPW-B109  :  03/25/99  @1050  (Water) 

503 0_8260B  Analysis,  VOA  Low  Water  C 

^  380952  DPW-B109  DUP:03/25/99  @1050(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

380953  MWB-109 :  03/25/99  @1240  (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

"380954  MWB-109  DUP: 03/25/99  @1240 (Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

380955  OW2-6: 03/25/99  @1510 (Water) 

5030  8260B  Analysis,  VOA  Low  Water  C 


Comments /Notes 

C  =  Procedure/analysis  completed 
<  Cont.  Next  Page  > 


a  part  of 


Severn  Trent  Services  inc 


Severn  Trent  Laboratories 

55  South  Park  Drive 
Colchester  VT  05446 


Committed  To  Your  Success 


Tel:  (802)  655-1203 
Fax:  (802)  655-1248 


Analytical  Report 


Applied  Research  Associates 
RR  Box  12 0A 
Waterman  Road 
So.  Royalton,  VT  05068 

Attention  :  Chris  Bianchi 


Date  :  04/07/99 

ETR  Number  :  72980 
Project  No. :  99000 
No.  Samples:  18 
Arrived  :  03/26/99 


Page  3 


Standard  analyses  were  performed  in  accordance  with  Methods  for  Analysis  of  Uater  and  Wastes,  EPA-600/4/79-020, 
Test  Methods  for  Evaluating  Solid  Waste,  SW-846,  or  Standard  Methods  for  the  Examination  of  Water  and  Wastewater. 

All  results  are  in  mg/l  unless  otherwise  noted. 

Lab  No./  Sample  Description/ 

Method  No.  Parameter  Result 


380956  DPW2-6 :03/25/99  @1640(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 

380957  032599-EB :03/25/99  @1705(Water) 

5030_8260B  Analysis,  VOA  Low  Water  C 


Comments/Notes 


C  =  Procedure/analysis  completed 

<  Last  Page  >  Submitted  By  : 


STL  VT 


a  part  of 


Severn  Trent  Servian  Inc 


Committed  To  Your  Success 


The  following  Qualifiers  may  be  used  when  reporting  any  Organic  parameters  analyzed  by 
Gas  Chromatography/mass  Spectometry  (GCMS).  Any  additional  qualifiers  used  in  the 
reports  will  be  described  in  the  case  narrative.  These  flags  are  based  on  the  EPA  Contract 
Laboratory  Program  statement  of  work. 


GC/MS  Qualifiers 

A-  The  reported  Tentatively  Identified  Compound  (TIC)  is  a  suspected 

Aldol-condensation  product. 

B-  The  reported  analyte  was  detected  in  the  associated  method  blank  as  well 

as  the  sample. 

D  -  This  flag  identifies  all  compounds  identified  in  an  analysis  at  a  secondary 

dilution  factor.  This  flag  alerts  data  users  that  any  discrepancies  between 
the  concentrations  reported  for  the  dilutions  may  be  due  to  dilution  of  the 
sample  or  extract.  It  additionally  indicates  that  spike  recoveries  may  have 
been  diluted  below  quantifiable  levels. 

E-  Compound  quantitation  is  above  the  instrument’s  calibration  range  for  this 

analysis. 

J  -  Indicates  an  estimated  value. 

U-  Indicates  compound  was  analyzed  for  but  not  detected  above  the  reporting 

limit. 

X,Y,Z  -  Laboratory  defined  flags.  These  flags  must  be  fully  described,  and  such 
description  attached  to  the  Sample  Data  Summary  Package  and  the  case 
Narrative.  Begin  by  using  “X”  and  go  on  to  “Y”  as  necessary.  These  flags 
may  also  be  used  to  combine  several  flags,  as  needed. 


SEVERN  TRENT  LABORATORIES  -VT 


DC. 00 16B.030998 


Output  of  Disk  Deliverables 


Thu  Apr  15  13:58:02  EDT  1999 

VOA  Disk  Deliverables  on  Directory:  /opt/tp/envision/results/72980.diskBOB_8260B 

V  N  99- 04  -  02  JL3_42  JS1MYICVLCS .  20 
V_N_99 - 04 - 0 2_1 4_5  7_VBLKG9 . 20 
V_N_99 - 04 - 02_15_23_RAP2 -2T . 2  0 
V_N_99 - 04 - 02_15_53_RAP2 -4S . 2 0 
V_N_99  -  04  -  02_16_23_DPW-RAP2  -4S .  2  0 
V_N_99 - 04 - 02_16_54_DPW-RAP2 -2S . 2  0 
V_N_9 9 - 04 - 02_1 7_24_RAP2 - 2  S . 2  0 
V_N_99 - 04 - 02_1 7_54_RAP1 -6S.20 
V_N_99- 04 - 0 2_1 8_2  4_DPW- RAP1 - 6 S . 2  0 
y_N_99-04-02_18_54_032399-EB.20 

V  N_99-04-02_19_23_032499-EB.20 

V  N_99  -  04  -  02_1 9_54_DPW-RAP2  -  2T .  2  0 
V_N_9 9  -  04  -  0 5_0  9_13_NMYALCS .  2  0 

V  N  9 9  -  04  -  0 5_1 0_3  8_VBLKH2 . 2  0 
V_N_99 - 04-0 5_12_0 1_DPW-RAP2 - 2  SDL . 2  0 
V_N_99-04-05_l2_27_032599-TB.20 
V_N_99 - 04-0 5_i2_5  8_DPW-B1 0  9 .20 
V_N_9 9 - 04 - 0 5_13_2  9_DPW-B1 0  9DUP . 2  0 
V_N_99-°4 - 05_13_59_MWB-109 . 2  0 
V_N_9 9-04-0 5_14_3  0_MWB- 1 0  9DUP . 2  0 
V_N_99-04-05_15_01_OW2-6 .20 

V_N_9 9-04-0 5_! 5_3 1_DPW2 - 6 . 20 
V_N_99-04-05_16_01_032599-EB.20 

BNA  Disk  Deliverables  on  Directory:  /opt/tp/envision/ results/72980. diskBOB_8260B 


Output  Disk  File:  //opt/tp/envision/results/72980.diskB0B_8260B/72980.VQA 


Done. 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


DPW-RAP2-2T 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


SAS  No. :  SDG  No. :  72980 

Lab  Sanple  ID:  380940 
Lab  File  ID:  N380940D2V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  65.7 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

290 

156-60-5 - trans  -1,2  -Dichloroethene 

66 

U 

75-34-3 - 1, 1 -Diehl  oroethane 

120 

156-59-2 - cis- 1,2 -Dichloroethene 

2600 

71-43-2 - Benzene 

66 

U 

79-01-6 - Trichloroethene 

750 

108-88-3 - Toluene 

66 

U 

95-47-6 - Xylene  (o) 

66 

U 

106-46-7 - 1,4  -Di  chlorobenzene 

66 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.  :  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture :  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000 


RAP2-2T 


SASNo.:  SDG  No. :  72980 

Lab  Sarrple  ID:  380941 
Lab  File  ID:  N380940DV 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  71.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

310 

156-60-5 - trans  -1,2  -Dichloroethene 

71 

U 

75-34-3 - 1, 1-Dichloroe  thane 

120 

156-59-2 - cis-1, 2 -Dichloroethene 

2700 

71-43-2 - Benzene 

71 

U 

79-01-6 - Trichloroethene 

800 

108-88-3 - Toluene 

71 

U 

95-47-6 - Xylene  (o) 

71 

U 

106-46-7 - 1,4  -Di  chlorobenzene 

71 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


RAP2-4S 


SDG  No. :  72980 
Lab  Sample  ID:  380942 
Lab  File  ID:  N380941DV 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume :  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - 1 rans  - 1 , 2  -Di  chloroe  thene 

1.0 

U 

75-34-3 - 1,1  -Diehl  oroe  thane 

1.0 

U 

156-59-2 - cis-l,2-Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichloroethene 

1.0 

U 

108-88-3 - Toluene 

1.0 

U 

95-47-6 - Xvlene  (o) 

1.0 

u 

106-46-7 - 1,4  -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000 
SAS  No.  : 


DPW-RAP2-4S 


SDG  No. :  72980 
Lab  Sample  ID:  380943 
Lab  File  ID:  N380942V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Diehl  oroethene 

1.0 

U 

75-34-3 - 1, 1 -Diehl  oroe  thane 

1.0 

U 

156-59-2 - cis-1,2  -Diehl  oroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Tri  chi  oroethene 

0.58 

J 

108-88-3 - Toluene 

1.0 

U 

95-47-6 - Xylene  (o) 

1.0 

U 

106-46-7 - 1,4  -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


DPW-RAP2-2S 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000  | _ | 

SAS  No.  :  SDG  No.  :  72980 

Lab  Sartple  ID:  380944 
Lab  File  ID:  N380943V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - 1 rans  -1,2  -Diehl  oroethene 

1.0 

U 

75-34-3 - 1, 1-Dichloroe  thane 

1.0 

U  ■  1 

156-59-2 - cis-1, 2-Dichloroethene 

120 

E 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichl  oroethene 

10 

108-88-3 - Toluene 

1.0 

U 

95-47-6 - Xylene  (o) 

1.0 

U 

106-46-7 - 1,4  -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


DPW-RAP2-2SDL 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 

CAS  NO.  COMPOUND 


Contract:  99000  | _ |  •• 

SAS  No.  :  SDG  No. :  72980 

Lab  Saitple  ID:  380944D1 

Lab  File  ID:  N380944DV 

Date  Received:  03/26/99 

Date  Analyzed:  04/05/99 

Dilution  Factor:  3.1 

Soil  Aliquot  Volume:  _ (uL) 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

3.1 

U 

156-60-5 - trans  -1,2  -Dichloroethene 

3.1 

U 

75-34-3  — . 1. 1- Diehl  oroethane 

3.1 

U 

156-59-2 - cis  - 1 . 2  -Dichloroethene 

150 

D 

71-43-2 - Benzene 

3.1 

U 

79  -  01-  6 . -Trichloroethene 

12 

D 

108-88-3 - Toluene 

3.1 

U 

95-47-6 . Xylene  (o) 

3.1 

U 

106-46-7 - 1,4  -  Di  chlorobenzene 

3.1 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


RAP2-2S 


Lab  Code:  INCHVT  Case  No. :  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


SAS  No.  :  SDG  No.  :  72980 

Lab  Sample  ID:  380945 
Lab  File  ID:  N380944V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 - 1, 1-Dichloroethane 

1.0 

U 

156-59-2 - cis-1,2  -Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichloroethene 

1.0 

U 

108-88-3 - Toluene 

1.0 

u 

95-47-6 - Xylene  (o) 

1.0 

u 

106-46-7 - 1,4  -Di  chlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


RAP1-6S 


Lab  Code:  INCHVT  Case  No. :  99000 
Matrix:  (soil/water)  WATER 
Sanple  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


SAS  No.  :  SDG  No.  :  72980 

Lab  Sample  ID:  380946 
Lab  File  ID:  N380945V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - 1 rans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 - 1, 1-Dichloroe  thane 

1.0 

U 

156-59-2 - cis-1,2  -Dichloroethene 

8.4 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichloroethene 

2.7 

108-88-3 - Toluene 

1.0 

U 

95-47-6 - Xylene  (o) 

1.0 

U 

106-46-7 - 1,4  -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume:  (uL) 


DPW-RAP1-6S 


SDG  No. :  72980 
Lab  Sample  ID:  380947 
Lab  File  ID:  N380946V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 - 1,1  -Diehl  oroethane 

1.0 

U 

156-59-2 - cis  - 1 , 2  -Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Tr  i  chloroe  thene 

1.0 

U 

108-88-3 - Toluene 

1.0 

U 

95-47-6 - Xylene  (o) 

1.0 

U 

106-46-7 - 1,4  -Dichlorobenzene 

1.0 

U 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


032399-EB 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No. :  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000  | _ | 

SAS  No.  :  SDG  No.  :  72980 

Lab  Sanple  ID:  380948 
Lab  File  ID:  N380947V 

Date  Received:  03/26/99 
Date  Analyzed:  04/02/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - trans  -1,2  -Diehl  oroethene 

1.0 

U 

75-34-3 - 1, 1-Dichloroethane 

1.0 

U 

156-59-2 - cis- 1 , 2 -Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichl  oroethene 

1.0 

U 

108-88-3 - Toluene 

0.48 

J 

95-47-6 - Xylene  (o) 

1.0 

U 

106-46-7 - 1,4 -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.  : 


APPRES  SAMPLE  NO. 


032499-EB 


SDG  No. :  72980 


Matrix:  (soil/water)  WATER 

Sample  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Lab  Sample  ID:  380949 

Lab  File  ID:  N380948V 

Date  Received:  03/26/99 

Date  Analyzed:  04/02/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

TJ 

- 1  rans  -1,2 -Dichloroethene 

1.0 

u 

7R-34-3 - 1, 1 -Diehl  oroe  thane 

1.0 

U 

i  56-59-2 - cis- 1.2 -Dichloroethene 

1.0 

U 

71-43-2 - Benzene 

1.0 

u 

79-01-6 - Trichloroe  t  hene 

1.0 

u 

108-88-3 - Toluene 

0.35 

J 

95-47-6 - Xvlene  (o) 

1.0 

u 

105-46-7 - 1.4  -Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


032599-TB 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000  | _ 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No.:  72980 


Matrix:  (soil /water) 

WATER 

Lab  Sairple  ID:  380950 

Sample  wt/vol: 

5.000  (g/mL)  ML 

Lab  File  ID:  N380950V 

Level:  (low/med) 

LOW 

Date  Received:  03/26/99 

%  Moisture:  not  dec. 

GC  Column:  DB-624 

ID:  0.53  (mm) 

Date  Analyzed:  04/05/99 

Dilution  Factor:  1.0 

Soil  Extract  Volume :_ 

(uL) 

Soil  Aliquot  Volume: 

_ (uL) 

CAS  NO. 

COMPOUND 

CONCENTRATION  UNITS: 

(ug/L  or  ug/Kg)  UG/L  Q 

75 -01-4 . . Vinyl  Chloride 

1.0 

U 

. -  -  trans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 . 1, 1-Dichloroethane 

1.0 

U 

- cis-1.2  -  Dichloroethene 

1.0 

u 

7i  -43-2- . Benzene 

1.0 

u 

7Q-m-fi - Trichloroethene 

1.0 

u 

108-88-3 - Toluene 

1.1 

95-47-6--- . Xylene  (o) 

1.0 

U 

infi-4fi-7 - 1.4  -  Dichlorobenzene 

1.0 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 


APPRES  SAMPLE  NO. 


DPW-B109 


Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 


SAS  No. :  SDG  No. :  72980 

I  .ah  Sample  ID:  380951 
Lab  File  ID:  N380951V 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 


Soil  Extract  Volume: _ (uL) 


Soil  Aliquot  Volume: 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride _ 

156-60-5- . .  .  trans  -1,2  -Dichloroethene 

75-34-3 - 1, 1-Dichloroethane _ 

156-59-2 - cis-1,2  -Dichloroethene _ 

71-43-2 - Benzene _ _ 

79-01-6  - - . Trichloroethene _ 

108-88-3 - Toluene _ _ _ 

95-47-6 . Xylene  (o) _ _ 

106-46-7 - 1, 4  -Dichlorobenzene _ _ 


1.0 

U 

1.0 

U 

1.0 

U 

4.5 

1.0 

U 

8.2 

1.4 

1.0 

U 

1.0 

U 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000 
SAS  No.  :  SDG 

Lab  Sample  ID:  380952 
Lab  File  ID:  N3 80952V 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


DPW-B109  DUP 


No.:  72980 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5- - trans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 . --1,1-Dichloroethane 

1.0 

U 

156-59-2 - cis  -1,2-  Dichloroethene 

4.7 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichloroethene 

9.2 

108-88-3 - Toluene 

1.0 

U 

95-47-6 . Xylene  (o) 

1.0 

U 

106-46-7 - 1,4-Di  chlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


MWB-109 


SDG  No. :  72980 
Lab  Sanple  ID:  380953 
Lab  File  ID:  N3 80953V 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL} 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 . -Vinyl  Chloride 

1.0 

U 

156-60-5 - trans-l,2-Dichloroethene 

1.0 

U 

75-84.-3 . 1,  l  -Dichloroethane 

1.0 

U 

- cis  - 1 , 2  -Dichloroethene 

4.5 

71-43-2 . Benzene 

1.0 

U 

79-01-6 - Trichloroethene 

10 

108-88-3 . Toluene 

0.30 

J 

95-47-6 - Xvlene  (o) 

1.0 

U 

106-46-7 . 1.4 -Dichlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


MWB-109  DUP 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000  | _ 

SAS  No. :  SDG  No. :  72980 

Lab  Sample  ID:  380954 
Lab  File  ID:  N3 80954V 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7R-ni-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 . trans  -1,2  -Dichloroethene 

1.0 

U 

79-34-2 - 1,1-Dichloroethane 

1.0 

U 

1  q  £  _  qq  _  . cis-1,2  -  Dichloroethene 

5.2 

71  -43-2 - Benzene 

1.0 

U 

79  -  ni  -  - Trichloroethene 

10 

ina-aff-3 - Toluene 

1.0 

U 

95-47-6 - Xylene  (o) 

1.0 

U 

i  nfi-4fi-7 - l.4-Dichlorobenzene 

1.0 

u 

(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


OW2-6 


SDG  No . :  72980 
Lab  Sample  ID:  380955 
Lab  File  ID:  N380955DV 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  195.6 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7^  -01-4 - Vinyl  Chloride 

200 

U 

156-60-5 - trans  - 1 , 2  -Dichloroethene 

200 

U 

7S-14-1 . . l,  l-Dichloroethane 

140 

J 

-2 . --r.is-i.2  -  Dichloroethene 

4100 

71-41-5 - Benzene 

200 

U 

70-m-f; . -Trichloroethene 

6700 

108-88-3 - Toluene 

200 

U 

Qs-47-fi . Xylene  (o) 

200 

U 

m£-Afi-7 - 1.4-Dichlorobenzene 

200 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ . 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


DPW2-6 


SDG  No. :  72980 
T.ah  Sample  ID:  380956 
Lab  File  ID:  N380956DV 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  33.8 
Soil  Aliquot  Volume:  _ 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


75-01-4 . 

156-60-5 - 

75-34-3 . 

156-59-2 - 

71-43-2 - 

79-01-6 - 

108-88-3 - 

95-47-6 - 

106-46-7 - 


Vinyl  Chloride 

21 

J 

trans  -1,2  -Dichloroethene 

34 

u 

i , l-Dichloroethane 

47 

rip?  - 1 , 2 -Dichloroethene 

1200 

■  Benzene _ _ _ 

34 

U 

-  Tr  i chlor oethene 

430 

-Toluene 

34 

U~ 

-Xylene  (o) 

34 

u 

-i , 4 -Di chlorobenzene 

34 

u 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


APPRES  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No. :  99000  SAS  No. : 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


032599 -EB 


SDG  No. :  72980 
Lab  Sample  ID:  380957 
Lab  File  ID:  N380957V 

Date  Received:  03/26/99 
Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CAS  NO. 


CONCENTRATION  UNITS: 

COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride _ 

156-60-5 . —  trans  -1,2 -Dichloroethene 

75-34-3 - 1/ 1- Diehl  oroethane _ 

15  6-59-2 . cis-1,2- Dichloroethene _ 

71-43-2 . Benzene _ _ _ 

79-01-6 - Trichloroethene _ x. 

108-88-3 . — Toluene _ _ _ 1 

95-47-6 . Xylene  (o) _ _ _ 

106-46-7 . 1/  4  -Dichlorobenzene _ 


1.0 

1.0 

1.0 

1.0 

1.0 

0.25 

1.6 

1.0 

1.0 


U 

U 

U 

U 

U 

J 


U 

U 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract :  99000 


VBLKG9 


SAS  No.:  SDG  No.:  72980 

Lab  Satrple  ID:  VBLKG9 
Lab  File  ID:  NMYB002V 

Date  Received:  _ 

Date  Analyzed:  04/02/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


75-01-4 - Vinyl  Chloride 

1.0 

U 

156-60-5 - 1 rans  -1,2  -Dichloroethene 

1.0 

U 

75-34-3 - 1,1  -Dichloroethane 

1.0 

U 

156-59-2 - cis-1, 2-Di  chloroe  thene 

1.0 

U 

71-43-2 - Benzene 

1.0 

U 

79-01-6 - Trichloroethene 

1.0 

U 

108-88-3 - Toluene 

1.0 

U 

95-47-6 - Xylene  (o) 

1.0 

U 

106-46-7 - 1 , 4 -Di  chlorobenzene 

1.0 

U 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil /water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


VBLKH2 


SDG  No. :  72980 
Tjqh  Sample  ID:  VBLKH2 
Lab  File  ID:  NMYB001AV 

Date  Received:  _ 

Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aiiquot  Volume:  _ 


CAS  NO. 


COMPOUND 


CONCENTRATION  UNITS: 
(ug/L  or  ug/Kg)  UG/L 


75-01-4 - 

156-60-5 - 

75-34-3 - 

156-59-2 - 

71-43-2 - 

79-01-6 - 

108-88-3 - 

95-47-6 - 

106-46-7 - 


-Vinyl  Chloride_ 


trans  -1,2  -Dichloroethene_ 
- 1 , l -Dichloroethane_ 


- cis - 1 , 2 -Dichloroethene 

- Benzene 


— Tr ichloroethene_ 

- Toluene_ 

Xylene 


(o). 


- 1,4 -Dichlorobenzene_ 


(uL) 


FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


NMYA  LCS 


SDG  No. :  72980 
Lab  Sample  ID:  NMYA  LCS 
Lab  File  ID:  NMY010AQV 

Date  Received:  _ 

Date  Analyzed:  04/05/99 
Dilution  Factor:  1.0 
Soil  Aliquot  Volume:  _ 


(uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


7R-m  -4 - Vinyl  Chloride 

11 

156-60-5 . trans  -1,2  -Dichloroethene 

9.8 

75_q4_q . -l,  l-Dichloroethane 

11 

16  6  -  . cis- 1 , 2  -Dichloroethene 

10 

71  -48-2 - Benzene 

10 

- Tr  ichl  or  oethene 

10 

108-88-3 - Toluene 

10 

qq_47_6 - Xvlene  (o) 

10 

— . l.  4  -Dichlorobenzene 

11 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level :  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract : 
SAS  No.  : 


99000 


NMY  ICVLCS 


SDG  No. :  72980 
Lab  Sample  ID:  NMY  ICVLCS 


Lab  File  ID:  NMY010QV 


Date  Received:  _ 

Date  Analyzed:  04/02/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  ,(ug/L  or  ug/Kg)  UG/L  Q 


75-71-8 - Dichlorodif  luorome  thane 

12 

74-87-3 - Chlorome  thane 

11 

75-01-4 - Vinyl  Chloride 

11 

74-83-9 - Bromome  thane 

10 

75-00-3 - Chloroe  thane 

12 

75-69-4 - Trichlorof  luorome  thane 

10 

107-02-8 - Acrolein 

49 

B 

76-13-1 - Freon  TF 

10 

75-35-4 - 1, 1-Dichloroethene 

10 

67-64-1 - . - Acetone 

51 

B 

74-88-4 - Methyl  Iodide 

11 

75-15-0 - Carbon  Disulfide 

10 

107-05-1 - Allyl  Chloride 

10 

75-09-2 - Methylene  Chloride 

9.8 

107-13-1 - Acrylonitrile 

11 

B 

156-60-5 - trans-l,2-Dichloroethene 

10 

540-59-0 - 1 , 2 -Dichloroethene  (total) 

21 

1634-04-4 - Methyl -t -Butyl  Ether 

11 

75-34-3 - 1, 1 -Diehl  oroethane 

11 

108-05-4 - Vinyl  Acetate 

.  11 

126-99-8 - Chloroprene 

10 

156-59-2 - cis- 1,2 -Dichloroethene 

11 

78-93-3 - 2  -Butanone 

56 

107-12-0 - Propionitrile 

46 

B 

126-98-7 - Methacrylonitrile 

13 

74-97-5 - Bromochloromethane 

11 

109-99-9 - Tet rahydrof uran 

150 

67-66-3 - Chloroform 

10 

71-55-6 - 1, 1, 1 -Trichl  oroethane 

10 

56-23-5 - Carbon  Tetrachloride 

11 

78-83-1 - Isobutyl  Alcohol 

600 

B 

71-43-2 - Benzene 

10 

107-06-2 - 1,2-Di  chloroe  thane 

11 

FORM  I  VOA 


FORM  2 

WATER  VOLATILE  SYSTEM  MONITORING  COMPOUND  RECOVERY 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No. 


CLIENT 

SMC1 

SMC2 

SMC3 

OTHER 

TOT 

SAMPLE  NO. 

(TOL)  # 

(DCE)# 

(BFB)# 

(DCB)# 

OUT 

01 

NMY  ICVLCS 

106 

98 

100 

102 

0 

02 

VBLKG9 

104 

98 

104 

102 

0 

03 

RAP2-2T 

106 

100 

108 

104 

0 

04 

RAP2-4S 

106 

100 

110 

104 

0 

05 

DPW-RAP2-4S 

104 

106 

104 

102 

0 

06 

DPW-RAP2-2S 

104 

108 

110 

108 

0 

07 

RAP2-2S 

104 

102 

114 

112 

0 

08 

RAP1-6S 

106 

104 

112 

108 

0 

09 

DPW-RAP1-6S 

104 

108 

108 

102 

0 

10 

032399-EB 

110 

102 

106 

104 

0 

11 

032499-EB 

106 

100 

110 

108 

0 

12 

DPW-RAP2-2T 

110 

104 

120 

114 

0 

13 

NMYA  LCS 

104 

100 

104 

102 

0 

14 

VBLKH2 

108 

104 

108 

102 

0 

15 

DPW-RAP2 - 2  SD 

104 

106 

108 

104 

0 

16 

032599-TB 

106 

100 

108 

108 

0 

17 

DPW-B109 

106 

106 

108 

102 

0 

18 

DPW-B109  DUP 

104 

104 

104 

104 

0 

19 

MWB-109 

108 

106 

112 

110 

0 

20 

MWB-109  DUP 

106 

104 

100 

102 

0 

21 

OW2-6 

106 

106 

108 

106 

0 

22 

DPW2-6 

100 

104 

106 

104 

0 

23 

032599-EB 

106 

106 

108 

104 

0 

24 

25 

26 

27 

28 

29 

30 

SMC1  (TOL) 
SMC2  (DCE) 
SMC3  (BFB) 
OTHER (DCB) 


QC  LIMITS 

=  Toluene -d8  (88-110) 
=  1,2 -Diehl oroethane-d4  (72-141) 
=  Bromofluorobenzene  (72-122) 
=  l,2-Dichlorobenzene-d4  (69-124) 


#  Column  to  be  used  to  flag  recovery  values 

*  Values  outside  of  contract  required  QC  limits 
D  System  Monitoring  Compound  diluted  out 
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FORM  II  VOA 


72980 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 

Matrix  Spike  -  Sample  No. :  NMY  ICVLCS 


SDG  No. :  72980 


SPIKE 

SAMPLE 

LCS 

LCS 

QC. 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

LIMITS 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

REC. 

Xylene  (m,p) 

20 

21 

105 

78-116 

Di chi orodi fluorome thane 

10 

12 

120* 

78-116 

Chloromethane 

10 

11 

110 

68-118 

Vinyl  Chloride 

10 

11 

110 

78-118 

Bromome thane 

10 

10 

100 

72-118 

Chi oroe thane 

10 

12 

120* 

65-113 

Tr i chi orof luorome thane 

10 

10 

100 

67-111 

Acrolein 

50 

49 

98 

60-140 

Freon  TF 

10 

10 

100 

60-140 

1, 1-Dichloroethene 

10 

10 

100 

75-113 

Acetone 

50 

51 

102 

60-140 

Methyl  Iodide 

10 

11 

110 

60-140 

Carbon  Disulfide 

10 

10 

100 

60-140 

Allyl  Chloride 

10 

10 

100 

60-140 

Methylene  Chloride 

10 

9.8 

98 

80-110 

Acrylonitrile 

10 

11 

110 

60-140 

t rans -1,2 -Diehl oroethen 

10 

10 

100 

77-109 

1 , 2 -Dichloroethene  (tot 

20 

21 

105 

60-140 

Methyl -t -Butyl  Ether 

10 

11 

110 

60-140 

1 , 1 -Dichloroethane 

10 

11 

110 

81-111 

Vinyl  Acetate 

10 

11 

110 

60-140 

Chloroprene 

10 

10 

100 

60-140 

cis- 1 , 2 -Dichloroethene 

10 

11 

110 

81-121 

2 -Butanone 

50 

56 

112 

60-140 

Propionitrile 

100 

46 

46* 

60-140 

Methacrylonitrile 

10 

13 

130 

60-140 

Bromochl  orome  thane 

10 

11 

110* 

73-107 

Tetrahydrofuran 

140 

150 

107 

60-140 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 


-  *  Values  outside  of  QC  limits 


COMMENTS : 
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FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 


Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 
Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 
Matrix  Spike  -  Sample  No. :  NMY  ICVLCS 


SDG  No. :  72980 


COMPOUND 

Chloroform 

1,1, 1-Trichloroe thane 
Carbon  Tetrachloride 
Isobutyl  Alcohol 
Benzene 

1 . 2 - Dichloroethane 
Trichloroethene 

1 , 2  -Diehl  oropropane 
Methyl  Methacrylate 
Dibromome thane 
1,4-Dioxane 
Bromodichloromethane 
2-Chloroethyl  Vinyl  Eth 
ci  s  - 1 , 3  -Diehl  oropropene 
4 -Methyl -2 -pentanone 
Toluene 

trans- 1 , 3  -Diehl  oroprope 
Ethyl  Methacrylate 

1.1.2 - Trichloroe thane 
Tetrachloroethene 
2-Hexanone 

Dibromochloromethane 

1 . 2 - Dibromoethane 
Chlorobenzene 

1 . 1 . 1 . 2 - Tetrachloroetha 
Ethylbenzene 

Xylene  (total) 

Styrene 


SPIKE 

ADDED 

(ug/L) 


SAMPLE  |  LCS 

CONCENTRATION  CONCENTRATION 
(ug/L)  (ug/L) 


#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 


LCS 

QC. 

% 

LIMITS 

REC  # 

REC. 

100 

74-106 

100 

74-122 

110* 

62-106 

120 

60-140 

100 

78-116 

110 

80-110 

110* 

70-109 

no 

79-115 

100 

60-140 

100 

83-117 

116 

60-140 

no 

78-112 

'  120 

60-140 

100 

60-140 

no 

60-140 

100 

78-126 

100 

60-140 

no 

60-140 

100 

81-126 

92 

71-107 

no 

60-140 

no 

72-112 

no 

90-114 

no 

81-115 

no* 

72-108 

100 

74-124 

no 

60-140 

no 

80-124 

*  Values  outside  of  QC  limits 


COMMENTS: 
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FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.  :  99000  SAS  No. :  SDG  No.  :  72980 

Matrix  Spike  -  Sample  No. :  NMY  ICVLCS 


SPIKE 

SAMPLE 

LCS 

LCS 

QC. 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

LIMITS 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

REC. 

Bromoform 

10 

11 

110 

82-120 

I sopropylbenzene 

10 

10 

100 

78-124 

cis- 1 , 4 -Dichloro-2 -bute 

10 

10 

100 

60-140 

1 , 1 , 2 , 2 -Tetrachloroetha 

10 

11 

110* 

74-108 

Xylene  (o) 

10 

11 

110 

1,2,3 -Trichloropropane 

10 

11 

110 

81-137 

trans-1, 4 -Dichloro-2 -bu 

10 

11 

110 

60-140 

1 , 3 -Dichlorobenzene 

10 

10 

79-119 

1 , 4 -Dichlorobenzene 

10 

11 

110 

83-123 

1 , 2  -Dichlorobenzene 

10 

10 

100 

76-110 

1 , 2 -Dibromo-3 -Chloropro 

10 

10 

100 

33-132 

1,2,4 -Tri chlorobenzene 

10 

10 

100 

81-135 

Hexachl orcbut adi ene 

10 

10 

100 

80-120 

Naphthalene 

10 

10 

100 

78-130 

2 , 2  -Dichloropropane 

10 

10 

100 

42-130 

1 , 1 -Diehl oropropene 

10 

9.9 

99 

72-124 

1 , 3  -Dichloropropane 

10 

10 

100 

79-113 

Bromobenzene 

10 

10 

100 

84-116 

n-  Propylbenzene 

10 

11 

110 

83-117 

2 -Chlorotoluene 

10 

11 

110* 

73-107 

4 -Chlorotoluene 

10 

10 

100 

74-124 

1,3, 5-Trimethylbenzene 

10 

10 

100 

72-112 

t  ert  -Butylbenzene 

10 

11 

110 

80-124 

1,2,4 -Trimethylbenzene 

10 

10 

100 

75-123 

s  ec -Butylbenzene 

10 

10 

100 

77-123 

4-1 sopropyl toluene 

10 

10 

100 

79-119 

n-Butylbenzene 

10 

10 

100 

77-123 

1,2, 3 -Trichlorobenzene 

10 

9.4 

94 

81-137 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 

-  *  Values  outside  of  QC  limits 


COMMENTS : 
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FORM  III  VOA 


FORM  3 

WATER  VOLATILE  LAB  CONTROL  SAMPLE 
Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract:  99000 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.:  SDG  No. :  72980 

Matrix  Spike  -  Sample  No. :  NMYA  LCS 


SPIKE 

SAMPLE 

LCS 

LCS 

QC. 

ADDED 

CONCENTRATION 

CONCENTRATION 

% 

LIMITS 

COMPOUND 

(ug/L) 

(ug/L) 

(ug/L) 

REC  # 

REC. 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

11 

II 

II 

II 

II 

II 

II 

II 

II 

Xylene  (o) 

10 

10 

100 

81-125 

Vinyl  Chloride 

10 

11 

110 

78-118 

trans-1 , 2-Dichloroethen 

10 

9.8 

98 

77-109 

1 , 1 -Diehl oroe thane 

10 

11 

110 

81-111 

cis-1, 2-Dichloroethene 

10 

10 

100 

81-121 

Benzene 

10 

10 

100 

78-116 

Tr i chloroet hene 

10 

10 

100 

70-109 

Toluene 

10 

10 

100 

78-126 

1 , 4 -Dichlorobenzene 

10 

11 

110 

83-123 

#  Column  to  be  used  to  flag  recovery  and  RPD  values  with  an  asterisk 

-  *  Values  outside  of  QC  limits 

RPD:  0  out  of  0  outside  limits 

Spike  Recovery:  0  out  of  9  outside  limits 


COMMENTS: 


FORM  III  VOA 


CLIENT  SAMPLE  NO. 


FORM  4 

VOLATILE  METHOD  BLANK  SUMMARY 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract: 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 

Lab  File  ID:  NMYB002V 

Date  Analyzed:  04/02/99 

GC  Column:  DB-624  ID:  0.53  (mm) 


99000 


VBLKG9 


SDG  No. :  72980 
Lab  Sample  ID:  VBLKG9 
Time  Analyzed:  1457 
Heated  Purge:  (Y/N)  N 


Instrument  ID:  N 


THIS  METHOD  BLANK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS  and  MSD: 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

SAMPLE  NO. 

NMY  ICVLCS 

RAP2-2T 

RAP2-4S 

DPW-RAP2-4S 

DPW-RAP2-2S 

RAP2-2S 

RAP1-6S 

DPW-RAP1-6S 

032399-EB 

032499-EB 

DPW-RAP2-2T 

LAB 

SAMPLE  ID 

NMY  ICVLCS 
380941 

380942 

380943 

380944 

380945 

380946 

380947 

380948 

380949 

380940 

LAB 

FILE  ID 

NMY010QV 

N380940DV 

N380941DV 

N380942V 

N380943V 

N380944V 

N380945V 

N380946V 

N380947V 

N3  8 0948V 
N380940D2V 

TIME 

ANALYZED 

1342 

1523 

1553 

1623 

1654 

1724 

1754 

1824 

1854 

1923 

1954 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

COMMENTS : 
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FORM  IV  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 

Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract :  99000 


NMY  ICVLCS 


SAS  No. :  SDG  No. :  72980 

Lab  Sarrple  ID:  NMY  ICVLCS 
Lab  File  ID:  NMY010QV 

Date  Received:  _ 

Date  Analyzed:  04/02/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


79-01-6 - Trichloroe  thene 

11 

78-87-5 - 1,2 -Diehl  oropropane 

11 

80-62-6 - Methyl  Methacrylate 

10 

74-95-3 - Dibromome  thane 

10 

123-91-1 - 1,4-Dioxane 

580 

75-27-4 - Bromodi  chlorome  thane 

11 

110-75-8 - 2-Chloroethyl  Vinyl  Ether 

12 

10061-01-5 - cis-l,3-Dichloropropene 

10 

108-10-1 - 4  -Methyl  -  2  -pent  anone 

55 

108-88-3 - Toluene 

10 

10061-02-6 - trans  -1,3  -Diehl  oropropene 

10 

97-63-2 - Ethyl  Methacrylate 

11 

79-00-5 - 1, 1, 2 -Trichloroe  thane 

10 

127-18-4 - Tetrachloroethene 

9.2 

591-78-6 - 2  -Hexanone 

55 

124-48-1 - Dibromochloromethane 

11 

106-93-4 - 1,2-  Dibromoe  thane 

11 

108-90-7 - Chlorobenzene 

11 

630-20-6 - 1,1, 1,2 -Tetrachloroe  thane 

11 

100-41-4-; - Ethylbenzene 

10 

1330-20-7 - Xylene  (total) 

33 

100-42-5 - Styrene 

11 

75-25-2 - Bromoform 

11 

98-82-8 - 1  sopropylbenzene 

10 

1476-11-5 - cis-1, 4 -Dichloro-2 -butene 

10 

79-34-5 - 1,1,2, 2  -  Tetrachloroethene 

11 

95-47-6 - Xylene  (o) 

11 

96-18-4 - 1,2,3-Tri  chi  oropropane 

11 

110-57-6 - trans-1, 4  -Dichloro-2 -butene_ 

11 

541-73-1 - 1,3  -Dichlorobenzene 

10 

106-46-7 - 1,4  -Diehl  orobenzene 

11 

95-50-1 - 1,2  -Dichlorobenzene 

10 

96-12-8 - 1,2  -Dibromo  -  3  -  Chloropropane_ 

10 

FORM  I  VOA 


FORM  1 

VOLATILE  ORGANICS  ANALYSIS  DATA  SHEET 


CLIENT  SAMPLE  NO. 


Lab  Name:  SEVERN  TRENT  LABORATORIES _ 
Lab  Code:  INCHVT  Case  No.:  99000 
Matrix:  (soil/water)  WATER 
Sample  wt/vol:  5.000  (g/mL)  ML 

Level:  (low/med)  LOW 

%  Moisture:  not  dec.  _ 

GC  Column:  DB-624  ID:  0.53  (mm) 

Soil  Extract  Volume: _ (uL) 


Contract:  99000 
SAS  No.  : 


NMY  ICVLCS 


SDG  No. :  72980 


Lab  Sarrple  ID:  NMY  ICVLCS 
Lab  File  ID:  NMY010QV 

Date  Received:  _ 

Date  Analyzed:  04/02/99 

Dilution  Factor:  1.0 

Soil  Aliquot  Volume:  _ (uL) 


CONCENTRATION  UNITS: 

CAS  NO.  COMPOUND  (ug/L  or  ug/Kg)  UG/L  Q 


120-82-1 - 1,2,4-  Tr  i  chi  orobenzene 

10 

87-68  -3 - Hexachlorobutadiene 

10 

91-20-3 - Napht  hal  ene 

10 

B 

590-20-7 - 2,2  -Dichloropropane 

10 

563-58-6 - 1, 1-Dichloropropene 

9.9 

142-28-9 - 1,3  -Dichloropropane 

10 

108-86-1 - Br  omobenz  ene 

10 

103-65-1 - n-  Propylbenzene 

11 

95-49-8 - 2  -  Chlorot  oluene 

11 

106-43-4 - 4 -Chlorot  oluene 

10 

108-67-8 - 1,3,5  -  Tr  ime  t  hylbenzene 

10 

98-06-6 - tert-  Butylbenzene 

11 

95-63-6 - 1,2,4  -Trimethylbenzene 

10 

135-98-8 - sec-Butylbenzene 

10 

99-87-6 - 4  - 1 sopropyl  toluene 

10 

104-51-8 - n-  Butylbenzene 

10 

87-61-6 - 1,2,3-Tri  chi  orobenzene 

9.4 

FORM  I  VOA 


CLIENT  SAMPLE  NO. 


FORM  4 

VOLATILE  METHOD  BLANK  SUMMARY 

Lab  Name:  SEVERN  TRENT  LABORATORIES  Contract: 

Lab  Code:  INCHVT  Case  No.:  99000  SAS  No.: 

Lab  File  ID:  NMYBQ01AV 

Date  Analyzed:  04/05/99 

GC  Column:  DB-624  ID:  0.53  (mm) 


99000 


VBLKH2 


SDG  No. :  72980 
Lab  Sample  ID:  VBLKH2 
Time  Analyzed :  1038 
Heated  Purge:  (Y/N)  N 


Instrument  ID:  N 


THIS  METHOD  BLANK  APPLIES  TO  THE  FOLLOWING  SAMPLES,  MS  and  MSD: 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

SAMPLE  NO. 

NMYA  LCS 
DPW-RAP2-2SD 
032599-TB 
DPW-B109 
DPW-B109  DUP 
MWB-109 
MWB-109  DUP 
OW2-6 

DPW2-6 

032599-EB 

LAB 

SAMPLE  ID 

NMYA  LCS 
380944D1 

380950 

380951 

380952 

380953 

380954 

380955 

380956 

380957 

LAB 

FILE  ID 

NMY010AQV 

N380944DV 

N380950V 

N380951V 

N380952V 

N380953V 

N380954V 

N380955DV 

N380956DV 

N380957V 

TIME 

ANALYZED 

0913 

1201 

1227 

1258 

1329 

1359 

1430 

1501 

1531  ; 

1601 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

COMMENTS: 
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FORM  IV  VOA 


